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PREFACE 


This  document  contains  failure  distribution  data  on  a  variety  of  electrical, 
mechanical,  electromechanical  and  microwave  parts  and  assemblies.  This  data  was 
compiled  from  failure  analysis  reports,  DoD  maintenance  data  and  published 
materials  dealing  with  failure  distributions.  FMD'91  has  been  developed  to  assist  in 
performance  of  reliability  analyses  such  as  Failure  Mode,  Effects  and  Criticality 
Analysis  (FMECA). 

This  is  the  first  document  dealing  exclusively  with  failure  distributions  published  by 
the  RAC.  RAC  plans  to  periodically  update  this  book  as  new  information  is 
compiled.  If  RAC  users  maintain  databases  containing  failure  distributions  or  know 
of  additional  sources  which  present  failure  mode  distributions,  please  contact  the 
RAC  technical  inquiry  hotline  at  (315)  337-9933. 
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1.0  BACKGROUND  AND  INTRODUCTION 

A  knowledge  of  part  failure  trends  are  necessary  to  successfully  perform  many 
reliability  analysis  techniques  such  as  a  Failure  Mode,  and  Effects  Analysis  (FMEA). 
Quantification  of  the  relative  probability  of  occurrence  for  each  potential  failure  mode  or 
failure  mode  distribution,  for  a  given  part  type  is  essential  for  the  performance  of  a  Failure 
Mode,  Effects  and  Criticality  Analysis  (FMECA). 

The  intent  of  this  document  is  to  present  failure  distributions  on  parts  and  assemblies 
to  be  used  in  support  of  reliability  analyses  such  as  FMEAs  and  FMECAs.  Data  contained 
in  this  publication  can  be  used  to  apportion  an  item’s  failure  rate  into  modal  elements  by 
multiplying  the  failure  rate  by  the  percentage  attributable  to  specific  failure  modes.  The 
intent  of  these  distributions  is  to  provide  a  baseline  set  of  probabilities  to  be  used  in  the 
reliability  engineering  industry.  These  distributions  will  evolve  as  additional  information 
is  made  available  to  the  RAC. 


The  scope  of  this  publication  covers  all  electronic,  mechanical  and  electromechanical 
parts  or  assemblies  on  which  the  RAC  has  collected  failure  mode  data. 


This  document  is  organized  into  the  following  sections; 


Section  1:  Provides  background  on  data  collection,  defines  the  data  contained  in 
Section  3,  and  presents  a  discussion  allowing  the  user  to  accurately 
interpret  the  data. 


Section  2:  Presents  a  Users  Guide  to  FMECA  and  explains  how  data  contained  in  this 
document  can  support  FMECAs. 

Section  3:  Presents  the  Failure  Distribution  Summary/Data  Listings. 

Section  4:  Describes  Data  Sources  used  in  this  publication. 

Part  Index:  The  Part  Index  provides  a  comprehensive  cross-reference  to  the  data 
contained  in  Section  3.  Each  part  category  has  been  indexed  on  all 
pertinent  words  contained  in  the  part  description. 
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1.1  DATA  COLLECTION 


The  data  contained  in  this  publication  was  collected  from  a  variety  of  sources.  All 
sources  used  are  briefly  described  in  Section  4.  These  sources  can  be  grouped  into  the 
following  major  categories: 

(1)  Published  Information.  To  aid  in  the  RAC's  data  collection  activities  in 
support  of  this  effort,  a  literature  search  was  conducted  which  identified 
published  sources  presenting  failure  modes  or  failure  mode  distributions. 
Such  sources  are  from  periodicals,  technical  reports,  and  data  compendiums. 

(2)  Maintenance  Data.  There  are  several  government  sponsored  databases  that 
were  used  in  support  of  this  publication.  In  these  databases,  a  repair  technician 
will  typically  record  information  regarding  the  cause  of  failure  at  the  time  the 
maintenance  action  was  performed.  The  primary  disadvantage  of  this  data  type 
is  that  the  failure  mode/mechanism  can  not  be  confirmed.  Data  of  this  type 
was  only  included  when  a  reasonable  degree  of  credibility  existed  in  the  source. 

(3)  Failure  Analysis  Reports.  The  RAC  continually  collects  and  analyzes  failure 
mode/mechanism  data  from  failure  analysis  activities.  This  data  source  is 
considered  the  most  desirable  because  both  the  number  of  failures  and  the 
failure  mode /mechanism  can  be  confirmed. 

The  majority  of  information  used  in  this  document  is  from  previously  published 
reports.  Maintenance  data  was  the  next  most  predominant  followed  by  failure  analysis 
reports.  If  the  user  would  like  to  gain  a  more  thorough  understanding  of  the  data  sources 
used  in  this  publication.  Section  4  briefly  summarizes  all  sources  used.  One  particular 
problem  in  deriving  the  failure  distributions  in  this  document  was  the  manner  in  which 
several  data  sources  were  merged  together  to  yield  a  single  distribution.  Initial  data 
analysis  and  summarization  efforts  included  the  use  of  various  weighting  schemes  to  rank 
the  data  in  accordance  with  a  combination  of  both  the  quality  and  quantity  of  data.  While 
this  methodology  has  merit,  it  was  decided  that  individual  data  sources  be  weighted 
equally.  The  reasons  for  this  approach  are  as  follows: 

1)  A  minimum  degree  of  data  quality  and  confidence  must  have  been  present  in 
the  data,  otherwise  it  was  discarded  from  the  database.  RAC  only  included  that 
data  for  which  there  existed  a  reasonable  degree  of  credibility.  Therefore  all 
data  in  this  document  meets  a  minimum  level  of  confidence. 

2)  Many  of  the  data  sources  exhibiting  large  quantities  of  part  failures  were 
deemed  less  credible  than  data  sources  with  low  numbers  of  part  failures. 
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3)  An  adequate  quantitative  weighting  scheme  could  not  be  developed.  Quantity 
of  failed  parts  could  not  be  used  because  sources  with  large  quantities  of  parts 
would  overwhelm  the  data  to  the  point  that  other  sources  would  have  no 
influence  in  the  final  distribution.  Quantity  of  parts  also  could  not  be  used  for 
the  reason  cited  in  item  #2  above. 

1.2  DATA  DEFINITIONS 


The  following  discussion  defines  the  variables  contained  in  the  data  section  (Section  3) 
and  presents  information  allowing  the  user  to  better  understand  and  interpret  the  data. 

Section  3.0  of  this  publication  contains  failure  distribution  summaries.  Figure  1-1 
shows  an  example  of  "Diode,  Rectifier"  as  shown  in  Section  3.  The  fields  presented  in  this 
section  are  as  follows: 


•  Part  Description  (Part  Desc.) 

•  Failure  Mode/ Mechanism  (Failure  Mode/Mech) 

•  Normalized  Distribution  (Norm  Dist.) 

•  Failure  Distribution  (Fail.  Dist.) 

•  Number  of  Data  Sources  (Data  Source(s)) 

•  Failure  Mode  Details  (Details) 

Each  one  of  these  item.s  is  defined  and  discussed  further  in  the  following  paragraphs  to 
give  a  better  understanding  of  how  the  data  was  categorized  and  summarized. 
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Norm 

Detic.  Mod«/M«ch  Dial.  Dlat.  source  (■) /Detal  I  • 


Diode,  Rectifier  Sourcei: 4 

Shorted  S4.9I  SO. 0^  Short  (24994-000,20.0%)  (25000-000, Qty : 1 )  (25000-000, Qtyi  1) 

(25000-000,Qty:l)  (2S000-000,Qty! 1)  (25000-000, Qty i 1 ) 

(25000-000,0ty t2)  (25000-000,Qty i J)  (25000-000, Qty t 3 ) 
(25000-000, Qtyi4)  (25000-000,Qty ! 5)  (2 5000-000, Qty i 7 ) 
(25000-000, Qty:9),  IK  ohm  short  (reverse)  (25001-000, Qtyi 1) , 
Herd  Short  (1  ohm)  (25001-000, Qtyi 1) ,  Short-Overstreoi 
(10722-0C0,Oty:2) 

Drift  31.9%  29.1%  Psrsmeter  Drlf t-Cenersl  (25000-000, Qty : 8 ) 

(25UOO-OOQ,Oty: 13)  (25000-000,Qty : 14 ) ,  Psrsmater 
Drift-lnsulstion  Res.  (25000-000, Qty !%)  (25000-000, Oty: 6) 
(25000-000, Qty:6),  Psrsmeter  Drlft-DelU  Ir 
(25000-000, Otytl)  (25000-000, Qty: 1)  (25000-000, Qty i 1 ) 
(25000-000,Qty:l)  (25000-000,0tyi 1)  (25000-000,  Qty 1 2 ) 
(25000-000, Oty :4)  (2SOOO-OOO.Oty:4)  (25000-000, Qty : 5 ) 
(25000~000,Qty:5)  ( 25000-000, Qty « 7)  (25000-000,Qty!7) 

(25000-000, Qty>7)  (25000->000,(jtyt8)  (25000-000, Qty :  8 ) 

(25000-000, Oty? 10)  (25000-000, Qty?ll)  (25000-000, Qty ? 11 ) 

(2 5000-000, Qty: 27)  (25000-000, Qty; 28)  ( 25000-000, Qty : 28) 
(25000-000, Qtyi57),  Persmeter  Drift-Delta  R 
(25000-000, Otytl)  (25000-000, Qty: 1)  (25000-000,  Qty ; 1 ) 
(25000-000, Qtytl)  (25000-000, Qty: 1)  (25000-000, Qty i 1 ) 

(25000 -000, Qty:2)  (25000-000, Qty:2)  (25000-000,  Qty 1 3 ) 
(25000-000, Qty:6) ,  Drift  (24994-000,40.0%) 


Opened 

9.5% 

8.7% 

Open  (24  994-000,20.0%)  (25000-000, Qty:  1 )  (2  5000-000, Qty :  1 ) 
(25000-000, Qty{2)  (25000-000, Qtyi2) ,  Open-General 
(25000-000, Qty:l)  (250C0-000,Qty!l)  (25000-000, Qty : 10) 

(25000-000, Qty:2S) ,  Open-Open  Junction  (25000-000, Qty t 2 ) 

corroded 

2.3% 

2.1% 

Corrosion  (25000-000, Qty:4)  (2SO0O-OO0,Qtyj 10) 

(25000-000, Qty:24) 

Intermittent  Operation 

0.6% 

0.5% 

Intermittent  (25000-000, Qty: 1)  (25000-000, Qty:3) , 

Intermit tent -Noise  (25000-000, Qty ; 6) 

Seal  Failure 

0.4% 

0.4% 

Lea)(age  Seal  (25000-000, Qty:  1)  (25000-000, Qtyi3) ,  Seal  Leak 

(25000-000, Qty:3) 

Mechanical  Damage 

0.4% 

0.3% 

Mechanical  Damage  <25000-000, Qty: 1)  (250CO-000,Qty:2) 

(25000-000, Qty ?3) 

Induced 

8.3% 

Severely  Degraded  (10722-000, (Oty:l) 

. 

0.5% 

FIGURE  1-1:  Data  Format 


PART  DESCRIPTION 

Data  contained  herein  have  been  extracted  from  one  or  more  individual  data 
source.  In  cases  where  more  than  one  source  was  utilized,  the  data  was  combined  into 
a  single  listing  of  failure  modes  for  each  part  type.  The  manner  in  which  this 
combining  occurred  is  presented  in  Section  1.4  "Data  Summary  Example."  Since  there 
can  be  several  sources  combined  to  derive  a  single  distribution,  the  manner  in  which 
parts  are  described  must  be  consistent  between  sources.  Since  these  descriptions,  as  they 
are  collected  by  the  RAC,  can  vary  significantly  for  a  given  part  type,  they  were 
sometimes  modified  to  insure  commonality  in  part  descriptions  between  sources  so 
that  data  could  be  combined  on  similar  part  types  in  a  consistent  manner.  Part 
descriptions  were  only  changed  when  necessary  to  keep  the  intent  and  meaning  of  the 
original  data  source. 
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To  obtain  failure  distributions  for  generic  families  of  part  types,  special  merges  were 
performed  on  selected  part  types.  For  example,  the  summary  for  "Bearings"  is  a  merge 
of  all  bearing  data,  regardless  of  specific  type  (i.e.,  ball,  roller,  sleeve).  These  summaries 
are  contained  within  the  data  section  and  are  denoted  with  the  word  ("Summary")  next 
to  the  part  description.  For  these  entries,  only  the  failure  description  and  normalized 
failure  distribution  are  presented  since  all  data  used  in  these  summaries  is  presented 
below  the  summary  level. 

FAILURE  MODE/MECHANISM 

The  Failure  Mode/Mechanism  field  presents  the  categorized  failure  modes  or 
mechanisms.  For  the  purposes  of  this  publication,  a  failure  mode  is  defined  as  the 
observable  consequence  of  failure  where  the  failure  mechanism  is  defined  as  the 
physical  process  which  causes  the  failure.  This  field  represents  the  failure  modes  as 
they  were  categorized  by  the  RAC  from  the  detailed  failure  description  (presented  in  the 
Details  field).  During  this  classification  process,  the  RAC  reviewed  all  failure  modes 
and  mechanisms  for  a  given  part  type  and  structured  a  generic  list  representative  of  all 
data  sources. 

NORMALIZED  DISTRIBUTION 

The  Normalized  Distribution  is  the  Failure  Distribution  field  (discussed  in  the  next 
section)  excluding  the  categories  "Other"  "Unknown"  and  "Induced."  These 
percentages  are  included  in  the  Failure  Distribution  field.  (The  category  "Other"  is 
defined  and  further  discussed  in  the  "Data  Summary  Example"  section.) 

Additionally,  for  some  part  types  it  may  be  preferable  to  normalize  out  the  wearout 
failure  causes  when  deriving  modal  failure  rates  for  the  performance  of  FMECAs.  This 
is  especially  important  if  the  source  of  failure  rate  data  used  is  MIL-HDBK-217  since  the 
failure  rates  derived  from  that  document  are  typically  representative  of  non-wearout 
type  failures. 

FAILURE  DISTRIBUTION 

The  Failure  Distribution  Field  represents  a  summary  of  the  distribution  of  all 
categorized  failure  modes  and  mechanisms  from  all  data  sources  for  a  particular  part 
type.  This  distribution  is  representative  of  all  categorized  failure  types,  including 
"Other,"  "Unknown,"  and  "Induced."  This  distribution  was  derived  in  the  following 
manner: 

'  • 

1)  Sources  with  known  quantities  of  parts  failing  in  a  particular  manner  were 
converted  to  a  percentage. 

2)  These  percentages  were  combined  with  the  other  sources  which  had  failure 
distributions  reported  by  percentage  alone. 
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As  an  example,  consider  the  following  illustration  in  TABLE  1-1. 


Failure  1 
Failure  2 
Failure  3 


In  this  hypothetical  example.  Sources  1  and  2  reported  the  failure  distribution  in 
percentages  while  Source  3  reported  a  quantity  of  failed  parts.  To  illustrate  the 
combining  procedure.  Source  3  was  converted  into  percentages.  The  percentage 
associated  with  each  failure  type  was  then  summed  for  all  three  sources  and  the 
totals  divided  by  the  number  of  data  sources  which  m  this  case  was  three.  Numbers 
may  have  been  rounded  to  insure  that  the  distribution  added  to  100%.  Table  1-2 
illustrates  this. 


TABLE  1-1:  Example  of  Combining  Data 

Source  1  Source  2  Source  3 


60% 

20% 

Qty 

12 

30% 

60% 

Qty 

4 

10% 

20% 

Qty 

2 

TABLE  1-2:  Failure  Distribution  Results 

Merged  Failure 

Source  1  Source  2  Source  3  Sum  Distribution 

Failure  1 
Failure  2 
Failure  3 


60% 

20% 

67% 

30% 

60% 

22% 

10% 

20% 

11% 

147 

49% 

112 

37% 

41 

14% 

Where  the  term  "NR"  appears  in  this  field,  a  failure  event  has  been  identified  by  the 
source  but  no  percentage  or  quantity  was  given. 

DATA  SOURCES 

This  field  represents  the  total  number  of  data  sources  used  in  deriving  the  failure 
distribution.  Each  data  source  is  briefly  described  in  Section  4  of  this  report.  Each 
source  is  uniquely  identified  with  a  five  digit  number  followed  by  a  three  digit  number 
(i.e.,  24417-000).  This  number  represents  the  RACs  library  file  number. 

FAILURE  MODE  DETAILS 

The  details  field  presents  the  detailed  failure  descriptions  exactly  as  they  were 
reported  to  RAC  from  each  data  source.  This  data  is  mapped  to  a  failure 
mode/ mechanism  which  was  categorized  by  RAC  engineers.  Each  detailed  failure 
description  is  followed  by  the  source  code  and  quantity  (or  percentage)  of  devices  failing 
in  that  manner.  Each  RAC  categorized  failure  mode /mechanism  can  have  many 
detailed  entries  from  many  data  sources. 

The  detailed  data  is  presented  to  give  the  user  an  understanding  of  the  failures  as 
they  were  reported,  and  to  present  the  actual  quantity  or  percentage  of  each  specific 
failure  by  source. 
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1.3  DATA  INTERPRETATION 

1.3.1  HANDLING  INDUCED  FAILURES 

Many  of  the  data  sources  used  to  derive  failure  classifications  were  from  field 
maintenance  activities.  As  a  result,  many  non-inherent  or  induced  failures  are  included 
in  the  data.  Maintenance  data  were  identified  and  classified  based  on  type  failure 
classifications.  Maintenance  records  with  a  Type  HOW  MAL  code  equal  to  1  were  initially 
classified  as  inherent  failures  while  Type  2  codes  were  considered  induced.  In  the  context 
of  this  data,  induced  failures  are  considered  to  be  non-inherent  failures  resulting  from  part 
misapplication,  overstress,  etc.  RAC  then  reviewed  this  data  to  assure  failure 
classifications  were  logical.  The  two  failure  distributions  presented  in  this  document  are 
the  Normalized  Distribution  (Norm  Dist.)  and  Failure  Distribution  (Fail  Dist.).  The 
Normalized  Distribution  value  excludes  non-inherent  failures  while  the  Failure 
Distribution  value  includes  all  reported  failure  data.  This  allows  the  FMD-91  user  to 
observe  the  failure  distributions  for  each  circumstance.  Maintenance  records  which 
contained  replacement  of  non-failed  parts  were  discarded  from  the  database. 

1.3.2  HANDLING  SOURCE  REPORTING  INCONSISTENCIES 

The  RAC  has  collected  failure  mode  and  mechanism  information  from  approximately 
50  different  sources,  each  with  its  own  unique  way  of  presenting  this  information.  In 
some  cases,  failure  modes  of  assemblies  were  presented  as  constituent  part  failures  of  the 
assembly  that  has  failed.  In  other  cases,  the  actual  failure  mode  of  the  assembly  was 
presented.  There  are  cases  in  which  the  failure  mode  classification  may  appear  to  be 
inconsistent  since  there  may  be  two  sources  of  data  for  a  particular  part,  one  presenting 
constituent  part  failure  modes  and  the  other  actual  failure  modes  of  the  assembly. 
However,  in  cases  where  the  failure  modes  listed  are  a  combination  of  consequences  of 
failure  and  of  constituent  part  failure,  the  user  can  customize  this  data  to  his  particular 
needs  by  converting  one  to  the  other.  An  example  of  this  situation  is  "Transformers"  in 
which  case  one  failure  mode  listed  may  be  "Shorted"  whereas  another  may  be  "Insulation" 
failure.  "Short"  is  an  observable  mode  of  failure  and  the  "Insulation"  is  the  site  or 
constituent  component  of  failure.  In  this  case,  the  user  can  discard  the  "Insulation"  failure 
mode  and  re-normalize  the  distribution  or,  if  there  is  enough  confidence  that  the 
"Insulation"  failure  resulted  in  a  "Short",  the  two  percentages  can  be  combined  under 
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"Short".  In  any  case,  this  would  have  to  be  accomplished  based  on  a  knowledge  of  the 
physical  properties  of  the  part/ assembly  and  its  related  reliability  issues.  The  RAC  has 
attempted  to  make  these  listings  consistent  where  possible,  however  in  some  cases  these 
two  different  types  of  failure  modes  are  presented  to  allow  the  user  flexibility  in  tailoring 
the  distributions  to  his  particular  needs. 

Additionally,  some  failure  modes  presented  may  be  redundant.  For  example,  one 
failure  mode  may  lead  to  another  failure  mode  (ex.  for  Actuators,  Corrosion  can  lead  to 
Sticking/ Binding).  Also,  there  may  be  failure  modes  with  the  same  meaning  (ex. 
Shorted/No  Operation).  In  general,  the  RAC  has  reported  data  as  it  was  reported  by  the 
original  data  source.  If  the  user  wishes  to  merge  these  failure  modes,  it  can  be 
accomplished  by  simply  combining  the  percentages  as  described  below. 

1.3.3  HANDLING  VARIOUS  LEVELS  OF  FAILURE  REPORTING  DETAIL 

Some  items  may  have  failures  listed  that  are  not  applicable  to  their  generic  category  but 
rather  are  applicable  to  the  specific  part  from  which  the  data  was  collected.  For  this  reason 
the  user  is  cautioned  to  use  the  "Summary"  data  entries  judiciously.  If  it  is  known  that  a 
failure  mode  is  not  applicable  for  a  particular  part,  the  data  can  be  re-normalized  by 
excluding  the  percentage  associated  with  that  failure  mode. 

There  are  a  number  of  cases  where  failure  modes  listed  are  a  subset  of  another  failure 
mode  listed.  As  an  example,  consider  a  bipolar  transistor.  "Open"  may  be  one  failure 
mode  listed  while  "B-E  Open,"  "Emitter  Open,"  and  "C-E  Open"  may  be  others.  "Open"  is 
listed  simply  because  a  significant  amount  of  data  did  not  identify  the  particular  open 
junction  or  terminal  site.  The  user  has  several  options  to  address  this  situation  if  a 
consistent  set  of  failure  modes  is  desired.  First,  if  the  detailed  open  site  is  required,  the 
percentage  listed  under  "Open"  can  be  applied  proportionally  to  the  more  specific  failure 
mechanisms.  If  that  level  of  detail  is  not  required,  the  user  can  add  the  percentages  due  to 
the  specific  failure  modes  to  the  generic  "Open"  category  so  that  only  a  single  "Open" 
category  exists.  A  third  option  would  be  to  derive  a  single  "Open"  category  by  adding  the 
percentages  of  all  "Opens"  regardless  of  the  "Open"  site  and  apply  that  percentage  in  equal 
portion^  over  all  possible  "Open"  sites,  even  though  all  sites  may  not  be  listed  herein.  In 
this  manner,  all  possible  failure  modes  are  accounted  for. 
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1.3.4  RE-NORMALIZING  TO  REMOVE  FAILURE  MECHANISMS 

Both  failure  mode  and  failure  mechanism  combinations  may  be  presented  for  a 
particular  part  type.  Therefore,  a  given  failure  distribution  may  contain  a  mixture  of 
modes  and  mechanisms.  In  cases  where  the  failure  mode  resulting  from  a  specific  failure 
mechanism  is  clear,  the  mechanism  was  categorized  accordingly.  In  cases  where  the 
resulting  mode  is  not  known,  the  mechanism  is  kept  separate  and  included  with  the 
modes.  In  these  cases,  the  user  is  cautioned  to  interpret  the  data  accurately.  If  a  true  failure 
mode  distribution  (not  mode  and  mechanism)  is  needed  in  support  of  an  FMECA,  then 
the  unwanted  entries  in  the  distribution,  such  as  failure  mechanisms,  can  be  eliminated  by 
deleting  those  entries  and  re-normalizing  the  distribution.  Section  2.6.2.2  provides  an 
example  of  how  to  re-normalize  data  in  this  publication  to  accommodate  effective  FMECA 
usage.  RAC  has  provided  a  normalized  set  of  failure  mode  distributions  for  use  in  a 
FMECA  in  Section  2.8.  These  numbers  were  derived  subjectively  from  the  data  contained 
in  Section  3  for  commonly  used  part  types  using  engineering  judgment. 

1.3.5  COMBINING  DISTRIBUTIONS 

Combining  data  in  the  manner  previously  described  results  in  "average"  failure  mode 
distributions.  While  these  distributions  are  intended  to  be  used  as  baseline  values,  actual 
distributions  can  vary  significantly  as  a  function  of  many  variables.  Some  of  these 
variables  include: 

•  Device  maturity 

•  Time  during  the  life  cycle  (early  life,  wearout  periods) 

®  Application  Environment 

•  Device  Quality 

•  Manufacturing  Process 
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*.3.6  EVALUATING  SINGLE  SOURCE  DISTRIBUTIONS 

In  many  cases,  there  is  only  one  source  of  data  for  a  particular  part.  For  these,  the 
resulting  distribution  is  entirely  dependent  on  a  single  data  source  and  may  not  adequately 
represent  industry  averages.  Although  there  is  limited  data  to  quantify  an  accurate 
average  failure  distribution,  the  data  should  identify  the  predominant  failure  trends  for 
that  part  type. 

1.3.7  EVALUATING  APPLICATION  SPECIFIC  DISTRIBUTIONS 

It  should  be  noted  that  all  failure  distributions  listed  will  not  be  applicable  to  all 
situations.  This  is  because  the  data  comprising  these  distributions  was  collected  from  a 
variety  of  component  types,  quality  levels  and  environments.  Therefore,  the  summary 
distributions  represent  observed  averages  and  the  actual  distributions  will  vary  depending 
on  specific  conditions.  Also,  failure  distributions  presented  are  entirely  dependent  upon 
the  specific  use  conditions  of  the  part/ assembly.  In  these  cases  the  failure  mechanisms  are 
often  induced  and  are  not  inherent  failure  mechanisms  for  the  device.  In  these  instances, 
the  failure  distributions  may  have  limited  applicability  to  the  "generic"  family  of 
part/assembly  types  and  are  presented  to  illustrate  how  such  devices  have  failed  in  the 
past. 

Wearout  failures  can  occur  in  the  entire  population,  and  therefore  can  represent  a  very 
high  percentage  of  all  failures.  Since  the  time  period  relative  to  the  life  cycle  of  the  part 
over  which  this  data  was  collected  is  not  known  and  because  failure  distributions  can 
change  over  time,  the  distributions  presented  herein  represent  an  average  over  some 
typical  usage  time  interval. 
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As  an  example  to  illustrate  the  manner  in  which  the  data  was  summarized  and 
combined,  consider  the  entry  for  Fixed  Capacitors  shown  in  Figure  1-2. 


Part  Fallura 
Oesc.  Mod#/MBCh 


Capacitor, Fixed 
Shorted 


Seal  Failure 


Other 

Change  in  Capac. 


High  Oieipation  Pautor 


Norm  Fail  Data 

Uiat.  Diat.  Source (e) /Detaila 


sourcett: 

4t.Sa  41.6%  Short-Dielectric  strength  (2SOO0-0O0,Qty i 1) ,  Short 

<24990-000,s0.0%)  (24990-000,99.01)  (2SO0U-00O,Qty i 1 ) 
(25000-000, Otyi2)  (25000-000, Qty:2)  (25000-000, Qty:2) 
(25000-000, Otyil?)  (25027-000, Qtyt 1) ,  Short -Auptured/Cracked 
Dielectric  (25016-000, NR) 

28.5%  28.4%  Open  (24990-000,1.0%)  (24990-000,20.0%)  (2 5000-000. Qty i 6) 

<2 5000-000, Qty: 9) ,  <^on-De(ective  Termination 
<25016-000, NR) ,  Open-Inauf ficient  Lead  T&  Element 
Attach- Internal  (10722-0U0,Qty t 1) 

21.9%  21.8%  Parameter  Drift-Intermittent  (25000-000, Otyil) 

(25000-000, Otyt2)  (25000-000, Otyi6),  Parameter  Drift-Power 
factor  (25000-000, Oty:l)  (25000-000, Qty t2)  (25000-000, Qty t4) 
(25000-000,0ty:4)  (2S000-000,Qtyi 4 )  (25000-000, Qty t6) 
(25000-000,0tyi6)  (25000-000,  Qty i7)  (2  5000-000,  Qty : 20) 
(25000-000,  Qty  1 57) ,  Parameter  Drift- Car  i 
(25000-000, Qty:  1)  (2SOOO-COO,  (2ty:  2 ) ,  parameter 
Drift-lnsulatlon  Heeiatance  (2500^ *000, Qty ; 1) 

(25000-000, Qtyt 2)  (25000-000,Qty < 2)  (25000-000,0ty :3) 

<2 5000-000,  Qty :4)  (25000-000, Qt) :6)  (2  5000-000,Qty:8) 

(2 5000-000,  Qtyt 10)  (25000-000,0ty :23)  (2 5000-000, Qty 1 67), 
Parameter  Drift-Delta  C  (25000-000, Qty:2)  (25000-000, Qty: 2) 
(25000-000, Qty:3)  (25000-000,  Qty:6)  (25000-000,0ty 1 1 1) 

(2 5000-000, Qtyt 32)  (25000-000, Qtyt  S3)  (250t;0-000,Qry  :72) 

0.7%  0.7%  Corrosion  (25000-000, Qty: 14) 

<0.1%  <0.1%  Seal  Leakage  (25000-000, Qtyt 1 ) 


0.^%  Mecha.iical  Damage  (25000-000,0ty :  6) 
0.2%  Unknown  (25000-000, Qty:3) 


NR  Reduced  Capacltance-Ruptured/Craeked  Dielectric 

(25016-000, NR) ,  Delamination,  Reduced  Capacitance-lmpared 
seal  (25016-000,NR) 

NR  High  Dissipation  Factor-Defective  Termination 
<25016-000, NR) 


FIGURE  1-2:  Fixed  Capacitor  Failure  Distribution 


In  this  case  there  were  five  (5)  individual  sources  which  contained  failure  information  on 
Fixed  Capacitors.  This  data  is  representative  only  of  sources  which  did  not  contain  a 
further  breakdown  of  specific  Capacitor  type.  If  a  more  specific  description  was  available,  it 
would  be  presented  at  a  level  with  a  more  detailed  description  of  the  part  type.  The 
"Details"  field  describes  the  actual  failure  description  as  was  supplied  to  the  RAC.  The  first 
entry  lists  "Short-Dielectric  Strength  (25000  -  000,  Qty:  1)".  This  indicates  that  source  25000- 
000  (described  in  Section  4)  contains  one  part  that  failed  "Short"  due  to  the  Dielectric 
Strength.  The  term  "Shorted"  under  Failure  Mode/Mech  is  the  term  the  RAC  assigned  to 
the  general  category  of  failure  description  after  reviewing  all  reported  failures.  In  this  case, 
"Shorted,"  "Opened"  and  "Drift"  were  determined  by  the  RAC  to  be  the  predominant 
generic  failure  categories  for  Fixed  Capacitors.  All  the  quantitative  data  contained  in  the 
details  column  was  then  used  to  derive  the  failure  distribution  (Fail  Dist.)  using  the 
methodology  previously  described. 


Reliability  Analysis  Center  (RAC)  •  201  Mill  St.  Rome,  NY  13440  •  (315)  337-0900 


1-12 


Introduction 


FMD-91 


The  normalized  failure  distribution  was  then  calculated  by  determining  the 
predominant  inherent  failure  classifications  of  the  part.  This  was  accomplished  first  by 
ignoring  the  data  associated  with  the  unknown  and  induced  categories.  The  next  step  in 
this  process  was  to  discard  all  failure  occurrences  below  a  given  percentage  while  insuring 
that  no  more  than  seven  inherent  failure  classes  appear  under  the  normalized  percentage. 
For  example,  if  by  ignoring  failure  classes  occurring  less  than  1%  of  the  time,  less  than 
seven  (7)  remain,  1%  is  used  as  the  cut-off  above  which  failures  were  included  in  the 
normalized  percentage.  If  seven  or  more  remain,  the  cut-off  percentage  was  increased  in 
increments  of  1%  until  seven  or  less  remained.  The  number  seven  was  selected  because 
consideration  of  greater  than  seven  failure  modes  is  impractical  to  perform  FMECAs.  If 
seven  or  less  failure  classes  exist  initially,  then  all  were  included.  Failures  that  are  below 
the  cut-off  percentage  are  listed  under  the  generic  category  "Other."  The  cut-off  percentage 
is  listed  next  to  the  term  "Other."  Finally,  by  ignoring  the  "Induced,"  "Unknown,"  and 
"Other"  failure  entries,  the  normalized  distribution  can  be  derived.  The  normalized 
failure  distribution  was  then  calculated  (following  the  previously  described  procedure) 
using  only  the  reduced  set  of  failure  classes.  In  this  example,  "Shorted,"  "Opened,"  "Drift," 
"Corroded,"  and  "Seal  Failure"  comprise  the  normalized  failure  distribution. 

If  the  user  requires  more  detail  than  is  provided  in  the  normalized  distribution,  the 
detailed  failure  distribution  and  specific  source  details  can  be  consulted. 
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2.0  INTRODUCTION 


This  section  Provides  information  on  conducting  a  Failure  Mode,  Effects  and  Criticality 
Analysis  (FMECA)  and  illustrates  how  failure  mode  distributions  presented  in  this 
document  (FMD-91)  could  be  used  when  performing  an  FMECA.  This  section  was 
compiled  primarily  from  the  various  MIL  Standards  governing  FMECA.  Every  attempt 
has  been  made  to  simplify  the  wording  of  these  standards  to  better  support  users 
performing  an  FMECA.  Data  tables  at  the  end  of  this  section  have  been  derived  from 
Section  3  summary  tables  to  include  only  failure  mode  data.  While  the  section  3  summary 
tables  contain  all  the  failure  data  contained  in  the  RACs  databases,  much  of  it  is  not 
applicable  to  a  FMECA.  RAC  engineers  have  re-normalized  a  number  of  part  type 
distributions  to  remove  failure  mechanism  data  and  combine  similar  failure  descriptions 
to  provide  an  example  set  of  failure  distributions  specifically  for  FMECA.  This  procedure 
was  performed  with  the  goal  to  provide  FMECA  analysts  with  a  list  of  widely  used 
component  and  assembly  failure  mode  distributions.  However,  additional  data  may  be 
derived  for  components  not  contained  in  these  summary  tables  or  the  example  data 
contained  in  the  summary  tables  may  be  re-computed  by  following  the  normalization 
procedure  outlined  in  Sections  1.3.4  and  2.6.2.2. 

2.1  FAILURE  MODE.  EFFECTS  AND  CRITICALITY  ANALYSIS  (FMECA)  OVERVIEW 

2.1.1  FAILURE  MODE  EFFECTS  ANALYSIS  (FMEA) 

The  FMEA  is  an  analysis  procedure  by  which  each  potential  failure  mode  in  a  system  is 
analyzed  to  determine  the  results  or  effects  thereof  on  the  system  and  to  classify  each 
potential  failure  mode  according  to  its  severity.  The  initial  FMEA  should  be  done  early  in 
the  conceptual  phase  when  design  criteria,  mission  requirements,  and  preliminary  designs 
are  being  developed  to  evaluate  the  design  approach  and  to  compare  the  benefits  of 
competing  design  configurations. 

The  FMEA  will  provide  quick  visibility  of  the  most  obvious  failure  modes  and  identify 
potential  single  failure  points,  some  of  which  can  be  eliminated  with  minimal  design 
effort.  As  the  mission  and  design  definitions  become  more  refined,  the  FMEA  can  be 
expanded  to  successively  more  detailed  levels.  When  changes  are  made  in  system  design 
to  remove  or  reduce  the  impact  of  the  identified  failure  modes,  the  FMEA  must  be 
repeated  for  the  redesigned  portions  to  ensure  that  all  predictable  failure  modes  in  the  new 

design  are  considered. _ 
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The  analysis  approach  to  be  used  for  the  FMEA  will  generally  be  dictated  by  variations 
in  design  complexity  and  the  available  data.  There  are  two  primary  approaches  for 
accomplishing  an  FMEA. 

Functional  Approach  -  recognizes  that  every  item  or  combination  of  items  is 

designed  to  perform  a  number  of  functions  that  can  be  classified  as  outputs. 

Hardware  Approach  -  lists  individual  hardware  items  and  analyzes  their  possible 

failure  modes. 

For  complex  systems,  a  combination  of  the  functional  and  hardware  approaches  may 
be  considered.  The  FMEA  may  be  performed  as  a  hardware  analysis,  a  functional  analysis, 
or  a  combination  analysis  and  is  ideally  initiated  at  the  part,  circuit  or  functional  level  and 
proceeds  through  increasing  indenture  levels  until  the  FMEA  for  the  system  is  complete. 

2.1.2  CRITICALITY  ANALYSIS  (CA) 

The  CA  is  an  analysis  procedure  for  associating  failure  probabilities  with  each  failure 
mode.  Since  the  CA  supplements  the  FMEA  and  is  dependent  upon  information 
developed  in  that  analysis,  it  should  not  be  attempted  without  first  completing  the  FMEA. 
The  CA  is  probably  most  valuable  for  maintenance  and  logistic  support  oriented  analyses 
since  failure  modes  which  have  a  high  probability  of  occurrence  (high  criticality  numbers) 
require  investigation  to  identify  changes  which  will  reduce  the  potential  impact  on  the 
maintenance  and  logistic  support  requirements  for  the  system. 

The  analysis  approach  to  be  used  for  the  CA  will  generally  be  dictated  by  the 
availability  of  specific  configuration  data  and  failure  rate  data.  There  are  two  approaches 
for  accomplishing  the  CA.  One  is  the  qualitative  approach  which  is  appropriate  only  when 
failure  rate  data  are  not  available.  The  preferred  method  is  the  quantitative  approach 
which  is  utilized  where  failure  rate  data  have  been  derived. 

2.2  FMECA  APPLICATION 

A  FMEA  and  CA  when  performed  concurrently  are  referred  to  as  a  FMECA.  The 
FMECA,  if  applied  properly,  can  be  one  of  the  most  beneficial  and  productive  tasks  in  a 
well-structured  reliability  program.  Since  individual  failure  modes  are  listed  and 
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evaluated  in  an  orderly,  organized  fashion,  the  FMECA  serves  to  verify  design  integrity, 
identify  and  quantify  undesirable  failure  modes  and  document  reliability  risks. 

Results  of  a  FMECA  can  be  used  to  provide  the  rationale  for  changes  in  operating 
procedures,  maintenance  strategies,  and  design  to  remove  undesirable  failure  modes. 
Although  the  FMECA  is  an  essential  reliability  task,  it  is  a  concurrent  engineering  tool 
which  should  be  used  to  supplement  and  support  other  engineering  tasks  by  identifying 
areas  in  which  effort  should  be  concentrated. 

FMECA  results  not  only  provide  design  guidance,  but  can  be  used  advantageously 
during  maintenance  planning  analysis,  logistics  support  analysis,  survivability  and 
vulnerability  assessments,  safety  and  hazards  analysis,  and  for  fault  detection  and  isolation 
design.  This  coincident  use  of  the  FMECA  must  be  considered  by  program  management 
during  FMECA  planning  and  every  effort  made  to  prevent  duplication  of  analyses  by  the 
various  program  elements  which  utilize  FMECA  results. 

2.3  FMECA  DESCRIPTION 

An  FMECA  is  a  powerful  tool  to  optimize  the  performance/ life-cycle  cost  tradeoffs 
between  mission  reliability  and  basic  reliability  at  the  black  box  or  subsystem  level,  where 
these  tradeoffs  are  most  appropriately  analyzed  and  evaluated.  Potential  design 
weaknesses  are  determined  by  using  functional  block  diagrams,  reliability  block  diagrams, 
engineering  schematics,  and  mission  rules  (mission  functions,  operational  modes, 
environmental  profiles,  and  times)  to  systematically  identify  the  likely  modes  of  failure, 
the  possible  effects  of  each  failure  (which  may  be  different  for  each  life/mission  profile 
phase),  and  the  criticality  of  each  effect  on  safety,  readiness,  mission  success,  demand  for 
maintenance/logistics  support,  or  some  other  outcome  of  significance.  A  reliability 
criticality  number  may  be  assigned  to  each  failure  mode  usually  based  on  failure  effect, 
severity  and  probability  of  occurrence.  These  numbers  are  sometimes  used  to  establish 
corrective  action  priorities,  but  because  of  the  subjective  judgement  required  to  establish 
them,  they  should  be  used  only  as  indicators  of  relative  priorities.  The  FMECA  can  also  be 
used  to  confirm  that  new  failure  modes  have  not  been  introduced  in  transforming 
schematics  into  production  drawings. 
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The  initial  FMECA  should  be  done  early  in  the  conceptual  phase,  and  because  limited 
design  definition  may  be  available,  only  the  more  obvious  failure  modes  may  be 
identified.  This  can  help  identify  many  of  the  single  failure  points,  some  of  which  can  be 
eliminated  by  simple  design  changes.  As  greater  mission  and  design  definitions  are 
developed  in  the  validation  and  mil  scale  development  phases,  the  analysivS  can  be 
expanded  to  success! vely-more-detai fed  levels  and  ultimately  to  the  part  level. 

The  usefulness  of  the  FMECA  is  dependent  on  the  skill  of  the  analyst,  the  available 
data,  and  the  information  the  analyst  provides  as  a  result  of  the  analysis.  The  FMECA 
format  is  tailorable  and  additional  pertinent  information  such  as,  failure  indication, 
anticipated  environment  under  which  the  failure  may  be  expected  to  occur,  time  available 
for  operational  corrective  action,  and  the  corrective  action  required  could  be  included.  The 
amount  of  detail  and  type  of  information  supplied  is  a  function  of  mission  criticality.  In 
general,  engineering  manpower  should  be  focused  on  those  potential  failures  which 
imperil  the  crew  or  preclude  mission  completion.  FMECA  results  may  suggest  areas 
where  the  judicious  use  of  redundancy  can  significantly  improve  mission  reliability 
without  unacceptable  impact  on  basic  reliability,  and  where  other  analyses  such  as 
electronic  parts  tolerance  or  sensitivity  analyses  be  performed,  or  other  provisions  such  as 
environmental  protectioiis  be  considered.  Additionally,  FMECA  results  can  be  used  to 
provide  rationale  for  operating  procedures  used  to  ameliorate  undesirable  failure  modes 
and  document  residual  risks. 

2.4  FMEA  ANALYSIS  PROCESS 


The  following  discrete  steps  should  be  completed  when  performing  an  FMEA. 

•  Define  The  System  To  Be  Analyzed.  A  complete  system  definition  which 
includes  identification  of  internal  and  interface  functions,  expected 
performance  at  all  indenture  levels,  system  restraints,  and  failure 
definitions  must  be  provided  to  the  analyst.  Functional  narratives  of  the 
system  should  include  descriptions  of  each  mission  in  terms  of  system 
functions  which  are  utilized  during  each  mission,  mission  phase,  and 
operational  mode.  Narratives  should  describe  the  service  use  profile, 
expected  mission  times  and  equipment  utilization  and  the  functions  and 
outputs  of  each  item. 
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•  Construct  Block  Diagrams.  Functional  and  reliability  block  diagrams  which 
illustrate  the  operation,  interrelationships,  and  interdependencies  of 
functional  entities  should  be  obtained  or  constructed  for  each  item 
configuration  involved  in  the  use  of  the  system.  All  system  interfaces 
should  be  indicated.  A  uniform  numbering  system  to  trace  hierarchy  by 
functional  system  breakdown  order  is  necessary  and  will  provide  rapid 
traceability  and  tracking  through  all  levels  of  indenture. 

•  Identify  Potential  Item  and  Interface  Failure  Modes.  Define  the  effect  of 
item  and  interface  failure  modes  on  the  immediate  item,  system,  and 
mission  to  be  performed.  All  predictable  failure  modes  for  each  indenture 
level  analyzed  should  be  identified  and  described.  FMD-91  presents  typical 
failure  mode  distributions  for  components  and  assemblies  which  have  been 
derived  from  numerous  data  sources.  Potential  failure  modes  are 
determined  by  examination  of  item  outputs  identified  in  applicable  block 
diagrams  and  schematics.  Failure  modes  at  the  functiona’  level  shall  be 
postulated  on  the  basis  of  the  stated  requirements  in  the  system  definition 
narrative  and  the  failure  definitions  included  in  the  ground  rules.  The 
most  probable  causes  associated  with  the  postulated  failure  mode  need  be 
identified  and  described.  If  the  failure  mode  has  more  than  one  cause,  all 
probable  independent  causes  for  each  failure  mode  should  be  identified  and 
described.  The  analyst  should  also  consider  failure  causes  within  adjacent 
indenture  levels.  For  example,  failure  causes  at  the  third  indenture  level 
should  be  considered  when  conducting  a  second  indenture  level  analysis. 
Where  a  system  function  shown  on  the  block  diagram  drawing  is 
performed  by  a  single  replaceable  module,  a  separate  FMEA  could  be 
performed  on  the  internal  functions  of  the  module,  viewing  the  module  as 
a  system.  The  level  of  detail  included  in  the  FMEA  is  a  function  of  the 
system  complexity.  A  statement  of  work  or  contract  requirement  will 
typically  define  this  level  of  detail.  To  assure  that  a  complete  analysis  is 
performed,  each  failure  mode  and  output  function  should  be  examined  in 
relation  to  the  following  typical  failure  conditions: 

(a)  Premature  operation 

(b)  Failure  to  operate  at  a  prescribed  time 

(c)  Intermittent  operation 

(d)  Failure  to  cease  operation  at  a  prescribed  time 

(e)  Loss  of  output  or  failure  during  operation 

(f)  De^,  aded  output  or  operationcil  capability 

(g)  Other  unique  failure  conditions  based  upon  syftem  characteristics  and 
operational  requirements  or  constraints. 
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The  FMEA  Worksheet  in  Figure  2-1  is  commonly  used  when  performing  an  FMEA. 


FAILURE  MODE  AND  EFFECTS  ANALYSIS 

SYSTEM  DATE 

INDENIURE  LEVEL  SHEET  OF 

REFERENCE  DRAWING  COMPILED  BY 

MISSION  APPROVED  BY 

PAILURB 

_ _ _ _ BFFBCH _ 

ID 

NUMBER 

ITBM/FUNCnONAL 

a>lff/nRCATION 

(NQMBNCLA’njRE) 

FUNCTION 

PAILURB 

M0CB3AND 

CAUSBS 

MMION  PHAOB/ 

omtAlTONAL 

MCOG 

LOCAL  BPPBCTB 

NBXTHIOHBR 

LEVEL 

END  EFFECTS 

PAILURB 

DETUCnON 

METHOD 

COMPfiN- 

SATINO 

PROVBtGNS 

SEVERITY  CLASS 

REMARKS 

FIGURE  2-1:  FMEA  Worksheet  Format 


2.5  ANALYZING  FAILURE  EFFECTS 
2.5.1  OVERVIEW 

When  the  above  three  steps  have  been  considered,  the  consequences  of  each  potential 
fa.Ture  on  item  operation,  function,  or  status  can  now  be  identified  evaluated  and 
recorded.  Failure  effects  focus  on  the  specific  block  diagram  element  which  is  affected  by 
the  failure  under  consideration.  The  failure  under  consideration  may  impact  several 
indenture  levels  in  addition  to  the  one  under  investigation.  Therefore,  "local",  "next 
higher  level",  and  "end"  effects  need  to  be  evaluated.  When  determining  failure  effects, 
mission  objectives,  maintenance  requirements,  and  personnel  and  system  safety  should  be 
considered. 

Local  or  Primary  Effects  -  Local  effects  concentrate  specifically  on  the  impact  an 
assumed  failure  mode  has  on  the  operation  and  function  of  the  item  in  the 
indenture  level  under  consideration.  The  consequences  of  each  postulated  failure 
affecting  the  item  shall  be  described  along  with  any  second-order  effects  which 
result.  The  purpose  of  defining  local  effects  is  to  provide  a  basis  for  evaluating 
compensating  provisions  and  for  recommending  corrective  actions.  It  is  possible  for 
the  "local"  effect  to  be  the  failure  mode  itself. 


Reliability  Analysis  Center  (RAC)  •  201  Mill  St.  Rome,  NY  13440  •  (315)  337-0900 


FMD-91 


FMECA  User  Guide 


2-7 


Next  Higher  Level  or  Secondary  Effects  -  Next  higher  level  effects  concentrate  on  the 
impact  an  assumed  failure  has  on  the  operation  and  function  of  the  items  in  the 
next  higher  indenture  level  above  the  indenture  level  under  consideration.  The 
consequences  of  each  postulated  failure  affecting  the  next  higher  indenture  level 
shall  be  described.  If  analyzing  a  resistor  on  a  circuit  board,  the  effect  that  the  failed 
resistor  has  on  the  cards  function  would  be  described  at  this  level. 

End  or  System  Effects  -  End  effects  evaluate  and  define  the  total  effect  an  assumed 
failure  has  on  the  operation,  function,  or  status  of  the  uppermost  system.  The  end 
effect  described  may  be  the  result  of  a  multiple  failure.  For  example,  failure  of  a 
safety  device  may  result  in  a  catastrophic  end  effect  only  in  the  event  that  both  the 
prime  function  goes  beyond  the  limit  for  which  the  safety  device  is  set  and  the  safety 
device  fails. 

Failure  Classification  -  Each  failure  mode  should  be  evaluated  in  terms  of  the  worst 
potential  consequences  which  may  result.  A  code  will  be  assigned  describing  the 
worst  possible  incidence  of  this  failure.  This  code  is  the  severity  classification  code. 
Severity  classifications  are  assigned  to  provide  a  qualitative  measure  of  the  worst 
potential  consequences  resulting  from  design  error  or  item  failure.  A  severity 
classification  is  assigned  to  each  identified  failure  mode  and  each  item  analyzed  in 
accordance  with  he  loss  statement  below.  Where  it  may  not  be  possible  to  identify 
an  item  or  a  failure  mode  according  to  the  loss  statements  in  the  four  categories 
below,  similar  loss  statements  based  upon  loss  of  system  inputs  or  outputs  can  be 
developed  and  included  in  the  FMEA.  Severity  classification  categories  which  are 
consistent  with  various  military  standards  are  defined  as  follows: 

•  Category  I  -  Catastrophic  -  A  failure  which  may  cause  death  or  weapon 
system  loss. 

•  Category  II  -  Critical  -  A  failure  which  may  cause  severe  injury,  major 
property  damage,  or  major  system  damage  which  will  result  in  mission 
loss. 

•  Category  III  -  Marginal  -  A  failure  which  may  cause  minor  injury,  minor 
property  damage,  or  minor  system  damage  which  will  result  in  delay  or 
loss  of  availability  or  mission  degradation. 

•  Category  IV  -  Minor  -  A  failure  not  serious  enough  to  cause  injury, 
property  damage,  or  system  damage,  but  which  will  result  in  unscheduled 
maintenance  or  repair. 
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2.5.2  METHODS 


After  determining  the  item  failure  effects  and  severity  class,  the  analyst  should  turn  his 
focus  from  simply  identifying  problem  areas  to  resolving  them.  To  do  this  he  should 
recommend  ways  to  simplify  the  maintenance  of  failed  items  or  identify  system  work¬ 
arounds  to  compensate  for  failures.  The  FMEA  analyst  should  identify  failure  detection, 
isolation  and  compensation  methods  for  each  identified  failure  mode. 

•  Failure  Detection  Method  -  Describe  the  methods  by  which  occurrence  of  a 
failure  mode  is  detected  by  the  operator  or  maintenance  personnel.  The  failure 
detection  means,  such  as  visual  or  audible  warning  devices,  automatic  sensing 
devices,  sensing  instrumentation,  other  unique  indications,  or  none,  should  also 
be  identified  here. 

•  Failure  Isolation  Method  -  Describe  the  most  direct  procedure  that  allows  an 
operator  or  maintenance  personnel  to  isolate  the  failure.  An  operator  will  know 
only  the  initial  symptoms  until  further  specific  action  is  taken,  such  as 
performing  a  more  detailed  built-in-test  (BIT).  The  failure  being  considered  in 
the  analysis  may  be  of  lesser  importance  or  likelihood  than  another  failure  that 
could  produce  the  same  symptoms  but  must  still  be  considered.  Fault  isolation 
procedures  require  a  specific  action  or  series  of  actions  by  an  operator,  followed  by 
a  check  or  cross  reference  either  to  instruments,  control  devices,  circuit  breakers, 
or  combinations  thereof.  This  procedure  is  followed  until  a  satisfactory  course  of 
action  is  determined. 

•  Failure  Compensation  Method  -  Identify  corrective  design  or  other  actions 
required  to  eliminate  the  failure  or  control  the  risk.  This  step  is  required  to 
record  the  true  behavior  of  the  item  in  the  presence  of  a  failure.  The  analyst 
should  describe  design  compensating  provisions  that  will:  (1)  nullify  the  effects 
of  a  failure,  (2)  control  or  deactivate  system  items  to  halt  generation  or 
propagation  of  failure  effects,  or  (3)  activate  backup  or  standby  items  or  systems. 
Design  compensating  provisions  can  include  redundant  items  that  allow 
continued  and  safe  operation,  safety  or  relief  devices  such  as  monitoring  or 
alarm  provisions  which  permit  effective  operation  or  limit  damage  and 
alternative  modes  of  operation  such  as  backup  or  standby  items  or  systems. 


Compensating  provisions  which  require  operator  action  to  circumvent  or  mitigate  the 
effect  of  the  postulated  failure  shall  be  described.  The  compensating  provision  that  best 
satisfies  the  indication  observed  by  an  operator  when  the  failure  occurs  shall  be 
determined.  This  may  require  the  investigation  of  an  interface  system  to  determine  the 
most  correct  operator  action.  The  consequences  of  any  probable  incorrect  action  by  the 
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operator  in  response  to  an  abnormal  indication  should  be  considered  and  the  effects 
recorded  along  with  the  following: 

(1)  Identify  effects  of  corrective  actions  or  other  system  attributes,  such  as 
requirements  for  logistics  support. 

(2)  Document  the  analysis  and  summ.arize  the  problems  which  could  not  be 
corrected  by  design  and  identify  the  special  controls  which  are  necessary  to 
reduce  the  failure  risk. 

2.5.3  APPROACH 


Variations  in  design  complexity  and  available  data  will  generally  dictate  the  analysis 
approach  to  be  used.  There  are  two  primary  approaches  for  accomplishing  an  FMEA.  One 
is  the  hardware  approach  which  lists  individual  hardware  items  and  analyzes  their 
possible  failure  modes.  The  other  is  the  functional  approach  which  recognizes  that  every 
item  is  designed  to  perform  a  number  of  functions  that  can  be  classified  as  outputs.  The 
outputs  are  listed  and  their  failure  modes  analyzed.  For  complex  systems,  a  combination 
of  the  functional  and  hardware  approaches  may  be  considered.  The  FMEA  may  be 
performed  as  a  hardware  analysis,  a  functional  analysis,  or  a  combination  analysis  and  is 
ideally  initiated  at  the  part,  assembly  or  functional  level  and  proceeds  through  increasing 
indenture  levels  until  the  FMEA  for  the  system  is  complete. 

•  Functional  FMEA  Approach  -  The  functional  approach  is  normally  used  when 
hardware  items  cannot  be  uniquely  identified.  Each  identified  failure  mode  is 
assigned  a  severity  classification  which  can  be  utilized  during  design  iterations  to 
establish  priorities  for  corrective  actions.  The  functional  FMEA  should 
commence  after  the  design  process  has  delivered  a  functional  block  diagram  of 
the  system  but  has  not  yet  identified  a  specific  hardware  implementation.  It  is 
the  first  FMEA  to  be  performed  and  should  be  updated  throughout  the  design 
iteration  process  or  as  corrective  actions  are  implemented. 

•  Hardware  FMEA  Approach  -  The  hardware  approach  is  normally  used  when 
hardware  items  can  be  uniquely  identified  from  schematics,  drawings,  and  other 
engineering  and  design  data.  The  hardware  approach  is  normally  utilized  in  a 
part  level  up  fashion.  Each  identified  failure  mode  is  assigned  a  severity 
classification  which  will  be  utilized  during  design  to  establish  priorities  for 
corrective  actions.  The  hardware  FMEA  should  commence  after  the  design 
process  has  delivered  a  schematic  diagram  with  ail  system  items  or  parts  defined. 
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This  is  usually  the  final  FMEA  for  the  design  but  should  be  updated  whenever 
design  changes  or  corrective  actions  occur.  This  includes  changes  that  occur 
following  system  deployment. 

2.6  RANKING  CRITICALITY 

2.6.1  OVERVIEW 

The  purpose  of  the  Criticality  Analysis  (CA)  is  to  rank  each  potential  failure  mode 
identified  by  the  FMEA  according  to  the  combined  influence  of  severity  classification  and 
its  probability  of  occurrence  based  upon  the  best  available  data.  The  CA  is  an  analysis 
procedure  whereby  a  relative  measure  of  the  significance  of  the  effect  of  a  failure  mode  on 
the  successful  operation  of  a  system  can  be  obtained.  It  is  completed  after  the  local,  next 
higher  level  and  end  effects  of  a  failure  have  been  determined  by  the  FMEA.  The 
combined  analysis  is  called  Failure  Mode,  Effects  and  Criticality  Analysis  (FMECA). 

2.6.2  CA  ANALYSIS  APPROACH 

The  analysis  approach  to  be  used  for  the  CA  will  generally  be  dictated  by  the 
availability  of  specific  configuration  data  and  failure  rate  data.  There  are  two  approaches 
for  accomplishing  the  CA.  The  qualitative  approach  is  appropriate  when  specific  failure 
rate  data  are  not  available.  The  failure  probability  levels,  when  used,  should  be  modified 
as  the  system  design  evolves.  As  parts  configuration  data  and  failure  rate  data  become 
available,  criticality  numbers  should  be  calculated  and  incorporated  in  the  analysis.  This  is 
referred  to  as  the  quantitative  approach  and  is  used  when  failure  rate  data  becomes 
available. 

2.6.2.1  QUALITATIVE  APPROACH 

Failure  modes  identified  in  the  FMEA  are  assessed  in  terms  of  probability  of  occurrence 
levels,  when  specific  parts  configuration  or  failure  rate  data  nre  not  available.  Individual 
failure  mode  probabilities  of  occurrence  are  grouped  into  distinct,  logically  defined  levels, 
which  establish  the  qualitative  failure  probability  level  for  entry  into  the  appropriate  CA 
worksheet  (Figure  2-2)  column.  Probability  of  occurrence  levels  are  very  subjective  and 
may  require  indepth  knowledge  of  the  system  to  make  an  educated  judgement.  A  good  set 
of  guidelines  are  defined  as  follows: 
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Level  A  -  Frequent.  A  high  probability  of  occurrence  during  the  item 
operating  time  interval.  High  probability  may  be  defined  as  a  single  failure 
mode  probability  greater  than  0.20  of  the  overall  probability  of  failure  during 
the  item  operating  time. 

Level  B  -  Reasonably  probable.  A  moderate  probability  of  occurrence  during 
the  item  operating  time  interval.  Probable  may  be  defined  as  a  single  failure 
mode  probability  of  occurrence  which  is  more  than  0.10  but  less  than  0.20  of 
the  overall  probability  of  failure  during  the  item  operating  time. 

Level  C  -  Occasional.  An  occasional  probability  of  occurrence  during  item 
operating  time  interval.  Occasional  probability  may  be  defined  as  a  single 
failure  mode  probability  of  occurrence  which  is  more  than  0.01  but  less  than 
0.10  of  the  overall  piobability  of  failure  during  the  item  operating  time. 

Level  D  -  Remote.  An  unlikely  probability  of  occurrence  during  item 
operating  time  interval.  Remote  probability  may  be  defined  as  a  single  failure 
mode  probability  of  occurrence  which  is  more  than  0.001  but  less  than  0.01  of 
the  overall  probability  of  failure  during  the  item  operating  time. 

Level  E  -  Extremely  Unlikely.  A  failure  whose  probability  of  occurrence  is 
essentially  zero  during  the  item  operating  time  interval.  Extremely  unlikely 
may  be  defined  as  a  single  failure  mode  probability  of  occurrence  which  is  less 
than  0.001  of  the  overall  probability  of  failure  during  the  item  operating  time. 

2.6.2.2  QUANTITATIVE  APPROACH 

Failure  modes  identified  in  the  FMEA  are  assessed  and  ranked  in  terms  of  a  criticality 
number  which  is  computed  using  failure  rate  and  probability  of  occurrence  data.  The 
failure  rate  data  source  used  for  the  quantitative  approach  to  CA  should  be  the  same  as  that 
used  during  the  reliability  prediction.  If  a  reliability  prediction  was  not  required  or  a 
failure  rate  data  source  has  not  been  specified,  failure  rates  may  be  derived  from  MIL- 
HDBK-217,  NPRD-91  or  some  alternative  reliability  data  source.  The  calculation  of  a 
criticality  number  or  assignment  of  a  probability  of  occurrence  level  and  its  documentation 
are  accomplished  by  completing  a  CA  worksheet.  An  example  of  a  CA  worksheet  format 
is  shown  in  Figure  2-2. 
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FIGURE  2-2:  Criticality  Analysis  Worksheet 


The  following  describe  the  data  elements  necessary  to  perform  either  a  qualitative  or 
quantitative  criticality  analysis: 

Failure  Frobabilitv/Failure  Rate  Data  Source  -  When  a  qualitative  CA  is  performed, 
failure  modes  are  assessed  in  terms  of  probability  of  occurrence,  the  failure 
probability  of  occurrence  level  must  be  shown  in  this  column.  When  failure  rate 
data  are  available,  a  quantitative  CA  can  be  performed  and  criticality  numbers  may 
be  calculated.  In  this  case,  the  data  source  of  the  failure  rates  used  in  each 
calculation  shall  be  listed  in  this  column.  When  a  failure  probability  is  listed,  the 
remaining  columns  are  not  required  and  the  next  step  will  be  the  construction  of  a 
criticality  matrix  (Figure  2-3). 
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CRITICALITY  MATRIX 
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FIGURE  2-3:  Criticality  Matrix 


Failure  Effect  Probability  (B).  The  P  values  are  the  conditional  probability  that  the 
failure  effect  will  result  in  the  identified  criticality  classification,  given  that  the 

failure  mode  occurs.  The  P  values  represent  the  analyst's  judgment  as  to  the 
conditional  probability  the  loss  will  occur  and  should  be  quantified  in  general 
accordance  with  the  values  in  TABLE  2-1. 


TABLE  2-1;  Typical  Failure  Effect  Probabilities  (p) 


FAILURE  EFFECT 

p  VALUE 

Actual  Loss 

Probable  l.oss 

Possible  Loss 

No  Effect 

1.00 

>  0.10  to  <  1.00 

>  0  to  0.10 

0 

Failure  mode  ratio  (a)  -  The  fraction  of  the  part  failure  rate  (Xp)  related  to  the 

particular  failure  mode  under  consideration  shall  be  evaluated  by  the  analyst  and 
recorded  here.  The  failure  mode  ratio  is  the  probability  expressed  as  a  decimal 
fraction  that  the  part  or  item  will  fail  in  the  identified  mode.  FMD-91  provides 
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these  probabilities  for  many  component  and  assembly  types.  If  all  potential  failure 
modes  of  a  particular  part  or  item  are  listed,  the  sum  of  the  a  values  for  that  part  or 
item  will  equal  one.  Individual  failure  mode  multipliers  may  be  derived  from 
failure  rate  source  data,  from  test  and  operational  data  or  from  FMD-91.  If  failure 

mode  data  are  not  available,  the  a  values  shall  represent  the  analyst's  judgement 
based  upon  an  analysis  of  the  item's  functions. 

To  illustrate  the  manner  in  which  data  contained  in  this  document  can  be  used  to  derive 
failure  mode  distributions,  consider  a  hypothetical  circuit  utilizing  the  following  part 
types: 

IC  Digital,  SSI/ MSI 
IC  Digital,  Memory,  EAPROM 

FMECA's  require  a  distribution  of  only  failure  modes  and  not  failure 
mechanisms/speciai  cause  failure  types.  Since  many  distributions  contained  in  this 
document  include  failure  mechanisms  and  special  cause  failure  types,  modification  of 
existing  distributions  is  required  before  useful  FMECA  distributions  can  be  established. 
The  process  for  re-normalizing  FMD-91  failure  distributions  for  application  to  FMECA  is  as 
follows: 

•  Determine  which  failure  descriptions  are  detectable  external  to  the  item  under 
analysis. 

•  Ignore  all  failure  probabilities  associated  with  items  not  meeting  the  criteria 
above. 

•  Equally  distribute  the  ignored  failure  probabilities  among  the  remaining  FMECA 
applicable  failure  modes. 

This  procedure  results  in  normalized  failure  mode  distributions  which  total  100%.  In 
a  criticality  analysis,  it  is  important  to  have  probabilities  which  total  100%  because  failure 
rate  is  an  important  weighting  factor.  To  exclude  portions  of  an  item's  failure  rate  would 
reduce  that  item's  impact  in  the  criticality  rankings.  Table  2-2  illustrates  this  process  for 
the  part  types  shown  above  (as  listed  in  Section  3).  Failure  mode  distributions  applicable  to 
FMECA's  were  derived  using  this  process  and  are  presented  in  Section  2.8. 
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TABLE  2-2:  Re-normalizing  FMD-91  Distributions 


Part  Type 

Distribution  from 

Application  to 

Failure  Mode/Mech 

Section  3 

1C  Digital,  SSI/MSI 

(Page  3-113) 

Output  Stuck  High 

38.4 

X 

Open 

18.7 

X 

Drift 

13.2 

__ 

Shorted 

12.0 

X 

17.3 

Electrical  Overstress 

7.7 

Cracked/Fractured 

7.4 

-- 

Erroneous  Output 

2.5 

IC  Digital,  Memory,  EAROM 

(Page  3-110) 

Contaminated 

62.5 

Output  Stuck  Low 

12.5 

X 

Improper  Memory  Patterns 

12.5 

X 

High  Leakage  Current 

12.5 

Integrated  circuits  are  used  in  this  example  since  they  are  one  of  the  part  types  that  have 
many  entries  of  failure  mechanisms  mixed  with  failure  modes. 

Part  failure  rate  (2.pl  -  The  part  failure  rate  (Xp)  from  the  appropriate  reliability 
prediction  or  failure  rate  data  source  such  as  NPRD-91  shall  be  listed. 


Operating  time  (t)  -  The  operating  time  in  hours  or  the  number  of  operating  cycles 
of  the  item  per  mission  shall  be  derived  from  the  system  definition  and  listed  on 
the  worksheet. 


Failure  mode  criticality  number  (Cm)  -  The  value  of  the  failure  mode  criticality 
number  (Cm)  is  calculated  and  listed  on  the  worksheet.  (Cm)  is  the  portion  of  an 
items  criticality  number  due  to  the  single  failure  mode  under  investigation  for  a 
particular  severity  classification.  For  each  particular  failure  mode  severity 
classification,  the  (Cm)  is  calculated  with  the  following  formula: 


Cm  =  (3a^pt 
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where: 

Cm  =  Criticality  number  for  failure  mode. 

P  =  Conditional  probability  of  mission  loss. 

a  =  Failure  mode  ratio  from  FMD-91. 

Xp  =  Part  failure  rate  from  MIL-HDBK-217  or  NPPD-91. 

t  =  Duration  of  applicable  mission  phase  usually  expressed  in 

hours  or  number  of  operating  cycles. 

Item  criticality  numbers  (Cr)  -  The  second  criticality  number  calculation  is  for  the 
item  under  analysis.  Item  criticality  numbers  (Cr)  for  each  system  item  under 
investigation  is  calculated  and  listed  on  the  worksheet.  An  item  may  be  considered 
a  component,  circuit  card,  assembly  or  function  depending  on  the  detail  of  analysis 
or  level  of  indenture  v/hich  the  FMECA  is  being  performed.  For  a  particular 
severity  classification  and  mission  phase,  the  (Cr)  for  an  item  is  the  sum  of  the 
failure  mode  criticality  numbers,  (Cm)/  under  the  severity  classification  and  may 
also  be  calculated  using  the  following  formula: 

Cr  =  2  (P«X,pt)n  n  =  1,  2,  3, . . .  j  or  Cr  =  2  (Cm)n 
n*l  n=l 

where: 

Cr  =  Criticality  number  for  the  item. 

n  =  The  failure  modes  in  the  items  that  fall  under  a  particular 

severity  classification. 

j  =  Last  failure  mode  in  the  item  under  the  severity  classification. 

2.6.3  CRITICALITY  MATRIX 

The  criticality  matrix  provides  a  means  of  identifying  and  comparing  each  failure  mode 
to  all  other  failure  modes  with  respect  to  severity  .  The  matrix  is  constructed  by  inserting 
item  or  failure  mode  identification  numbers  in  matrix  locations  representing  the  severity 
classification  category  and  either  the  probability  of  occurrence  level  or  the  criticality 
number  (Cr)  for  the  item's  failure  modes.  The  resulting  matrix  display  shows  the 


Reliability  Analysis  Center  (RAC)  •  201  Mill  St.  Rome,  NY  13440  •  (315)  337-0900 


FMD-91 


FMECA  User  Guide 


2-17 


distribution  of  criticality  of  item  failure  modes  and  orovides  a  tool  for  assigning  corrective 
action  priorities.  As  shown  in  Figure  2-3,  the  further  along  the  diagonal  line  from  the 
origin  the  failure  mode  is  recorded,  the  greater  the  criticality  and  the  more  urgent  the  need 
for  implementing  corrective  action.  The  example  criticality  matrix  in  Figure  2-3  illustrates 
how  either  the  criticality  number  (Cr)  or  probability  of  occurrence  level  can  be  used  for  the 

vertical  axis. 

2.7  SUMMARY 


The  FMEA  is  an  essential  design  evaluation  procedure  which  should  not  be  limited  to 
the  phase  traditionally  thought  of  as  the  design  phase.  The  initial  FMEA  should  be  done 
early  in  the  conceptual  phase  when  design  criteria,  mission  requirements,  and  conceptual 
designs  are  being  developed  to  evaluate  the  design  approach  and  to  compare  the  benefits  of 
competing  design  configurations.  The  FMEA  will  provide  quick  visibility  of  the  more 
obvious  failure  modes  and  identify  potential  single  failure  points,  some  of  which  can  be 
eliminated  with  minimal  design  effort.  As  the  mission  and  design  definitions  become 
more  refined,  the  FMEA  can  be  expanded  to  successively  more  detailed  levels.  When 
changes  are  made  in  system  design  to  remove  or  reduce  the  impact  of  the  identified  failure 
modes,  the  FMEA  should  be  repeated  for  the  redesigned  portions  to  ensure  that  all 
predictable  failure  modes  in  the  new  design  are  considered. 

The  CA  is  a  procedure  for  associating  failure  probabilities  with  each  failure  mode. 
Since  the  CA  supplements  the  FMEA  and  is  dependent  upon  information  developed  in 
that  analysis,  it  should  not  be  performed  without  the  FMEA.  The  CA  is  valuable  in 
maintenance  and  logistics  support  analyses  since  failure  modes  which  have  high  criticality 
numbers  require  investigation  to  identify  changes  which  will  reduce  the  potential  impact 
on  maintenance  and  logistic  support  requirements  for  the  system.  Since  the  criticality 
numbers  are  established  subjectively,  they  should  be  used  judiciously  as  indicators  of 
relative  priorities. 
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2.8  NORMALIZED  FAILURE  MODE  DISTRIBUTIONS  FOR  FMECA 


Device  Type 


Accumulator 


Adapter 


Antenna 


Battery,  Lithium 


Battery,  Lead  Acid 


Battery,  Rechargeable,  Ni-Cd 


Bearing 


Blower  Assembly 


Failure  Mode 


Leaking 

Seized 

Worn 

Contaminated 


Spurious  Position  Change 

Binding 

Leaking 

Seized 


Physical  Damage 
Out  of  Adjustment 
Leaking 


False  Indication 
Failure  to  Operate  on  Demand 
Spurious  Operation 
Degraded  Alarm 


No  Transmission 
Signal  Leakage 
Spurious  Transmission 


Degraded  Output 
Short 

Intermittent  Output 


Degraded  Output 
No  Output 


Binding/Sticking 
Excessive  Play 
Contaminated 


Excessive  Wear 
Broken 


Bearing  Failure 
Sensor  Failure 
Blade  Erosion 
Out  of  Balance 
Short  Circuit 
Switch  Failure 


Table  2.8  represents  RAC's  interpretation  of  the  data  contained  in  Section  3.0  of  this 
report.  It  is  recommended  that  the  reader  understand  the  assumptions  used  to  derive 
these  probabilities  prior  to  applying  them  in  a  FMECA.  Users  may  perform  their  own 
I  normalization  procedure  of  Section  3.0  data. 
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Device  Type 


Bushing 


Failure  Mode 


Excessive  Wear 

Leaking 

Scored 

Corroded 

Loose 


Excessive  Wear 

Loose 

Cracked 


Capacitor,  Aluminum, 
Electrolytic,  Foil 


Capacitor,  Ceramic 


Capacitor,  Mica/Glass 


Capacitor,  Paper 


Capacitor,  Plastic 


Capacitor,  Tantalum 


Capacitor,  Tantalum, 
Electrolytic 


Capacitor,  Variable,  Piston 


Chopper 


Circuit  P’'e.iker 


Clutch 


Short 

Open 

Electrolyte  Leak 
Decrease  in  Capacitance 


Open 

Short 

Change  in  Value 


Short 

Open 

Change  in  Value 


Short 

Open 

Change  in  Value 


Contact  Failure 

Short 

Open 

Coil  Failure 


Binding/Sticking 
Slippage 
No  Movement 


Table  2.8  represents  RAC's  interpretation  of  the  data  contained  in  Section  3.0  of  this 
report.  It  is  recommended  that  the  reader  understand  the  assumptions  used  to  derive 
these  probabilities  prior  to  applying  them  in  a  FMECA.  Users  may  perform  their  own 
normalization  procedure  of  Section  3.0  data. 
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Device  Type 


Computer  System 


Connector /Connection 


Controller,  Electromechanical 


Counter  Assembly 


Crystal,  Quartz 


Diode,  General 


Diode,  Rectifier 


Diode,  SCR 


Failure  Mode 


Short 

Open 

Change  in  Value 


Hardware  Failure 
Software  Failure 


Open 

Poor  Contact/Intermittent 
Short 


Erroneous  Output 
Loss  of  Control 


Inaccurate  Count 
Seized 


Open 

No  Oscillation 


Short 

Open 

Parameter  Change 


Short 

Open 

Parameter  Change 


Diode,  Small  Signal 


Diode,  Thyristor 


Diode,  Triac 


Diode,  Zener,  Voltage 
Reference 


Diode,  Zener,  Voltage 
Regulator 


Electric  Motor,  AC 


Parameter  Change 

Open 

Short 


Failed  Off 
Short 
Open 
Failed  On 


Failed  Off 
Failed  On 


Parameter  Change 

Open 

Short 


Open 

Parameter  Change 
Short 


Winding  Failure 
Bearing  Failure 
Fails  to  Run,  After  Start 
Fails  to  Start 


Table  2.8  represents  RAC's  interpretation  of  the  data  contained  in  Section  3.0  of  this 
report.  It  is  recommended  that  the  reader  understand  the  assumptions  used  to  derive 
these  probabilities  prior  to  applying  them  in  a  FMECA.  Users  may  perform  their  own 
normalization  procedure  of  Section  3.0  data. 
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Device  Type 


Failure  Mode 


Fitting 


Gasket/ Seal 


Gear 


Generator 


Hybrid  Device 


Injector 


Inner  Tube 


Keyboard  Assembly 


Lamp/ Light 


Liquid  Crystal  Display 


Mechanical  Filter 


Leaking 

Contaminated 

Scored 


Microcircuit,  Digital,  Bipolar 


Leakin 


Excessive  Wear 
Bindine/Stickin 


Degraded  Output 
No  Output 

Fails  til  Run,  After  Start 
Loss  of  Control 


Open  Circuit 
Degraded  Output 
Short  Circuit 
No  Output 


Corroded 

Deformed 

Cracked/Fractured 


Leakin 


Spring  Failure 
Contact  Failure 
Connection  Failure 
Lock-u 


No  Illumination 
Loss  of  Illumination 


Dim  Rows 
Blank  Display 
Flickering  Rows 
Missing  Elements 


Leaking 
;ed 


Faulty  Indication 
Unable  to  Adjust 
Open 

No  Indication 


Output  Stuck  High 
Output  Stuck  Low 
Input  Open 
Output 


Table  2.8  represents  RAC's  interpretation  of  the  data  contained  in  Section  3.0  of  this 
report.  It  is  recommended  that  the  reader  understand  the  assumptions  used  to  derive 
these  probabilities  prior  to  applying  them  in  a  FMECA.  Users  may  perform  their  own 
normalization  procedure  of  Section  3.0  data. 
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Device  Type 


Microcircuit,  Digital,  MOS 


Microcircuit,  Interface 


Microcircuit,  Linear 


Microcircuit,  Memory, 
Bipolar 


Microcircuit,  Memory,  MOS 


Microwave  Amplifier 


Microwave  Antenna 


Microwave  Attenuator 


Microwave  Connector 


Microwave  Detector 


Microwave,  Diode 


Microwave  Filter 


Microwave  Mixer 


Microwave  Modulator 


Microwave  Oscillator 


Microwave  VCO 


Failure  Mode 


Input  Open 
Output  Open 
Supply  Open 
Output  Stuck  Low 
Output  Stuck  High 


Improper  Output 
No  Output 


Slow  Transfer  of  Data 
Data  Bit  Loss 


Data  Bit  Loss 

Short 

Open 

Slow  Transfer  of  Data 


No  Output 

Limited  Voltage  Gain 


No  Transmission 


Attenuation  Increase 
Insertion  Loss 


Power  Loss 
No  Output 


Open 

Parameter  Change 
Short 


Center  Frequency  Drift 
No  Output 


Power  Decrease 

Loss  of  Intermediate  Frequen 


Power  Loss 
No  Output 


No  Output 
Untuned  Frequency 
Reduced  Power 


No  Output 
Untuned  Frequency 
Reduced  Power 


Table  2.8  represents  RAC's  interpretation  of  the  data  contained  in  Section  3.0  of  this 
report.  It  is  recommended  that  the  reader  understand  the  assumptions  used  to  derive 
these  probabilities  prior  to  applying  them  in  a  FMECA.  Users  may  per<=orm  their  own 
normalization  procedure  of  Section  3.0  data. 
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Device  Type 


Microwave  YIG 


Microwave  Phase  Shifter 


Microwave  Polarizer 


Optoelectronic  1-ED 


Optoelectronic  Sensor 


Pneumatic  Actuator 


Power  Supply 


Printed  Wiring  Assembly 


Pump,  Centrifugal 


Pump,  Hydraulic 


Regulator 


Relay 


Resistor,  Composition 


Resistor,  Fixed 


Resistor,  Fixed,  Film 


Resistor,  Fixed,  Wirewound 


Resistor,  Network 


Failure  Mode 


No  Output 
Untuned  Frequency 
Reduced  Power 


Incorrect  Output 
No  Output 


Chance  in  Polarization 


Open 

Short 


Spurious  Closing 
Spurious  Openin 


No  Output 
Incorrect  Output 


Open 

Short 


No  Output 
Degraded  Output 


Leaking 
Improper  Flow 
No  Flow 


Stuck  Closed 
Stuck  Open 
No  Output 
Leaking 

Insufficient  Output 


Fails  to  Trip 
Spurious  Trip 
Short 


Parameter  Change 

Open 

Short 


Open 

Parameter  Change 
Short 


Open 

Parameter  Change 
Short 


Open 

Parameter  Change 
Short 


Open 

Short 


Table  2.8  represents  RAC's  interpretation  of  the  data  contained  in  Section  3.0  of  this 
report.  It  is  recommended  that  the  reader  understand  the  assumptions  used  to  derive 
these  probabilities  prior  to  applying  them  in  a  FMECA.  Users  may  perform  their  own 
normalization  procedure  of  Section  3.0  data. 
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Device  Type 

Failure  Mode 

Failure  Mode 
Probability  (ot) 

Resistor,  Thermistor 

Open 

.63 

Parameter  Change 

.22 

Short 

.15 

Resistor,  Variable 

Open 

.53 

Erratic  (Output 

.40 

Short 

.07 

Rotary  Switch 

Improper  Output 

.53 

Contact  Failure 

.47 

Screw 

Ix)Ose 

.67 

Excessive  Wear 

.33 

Sensor 

Erratic  Output 

.59 

Short 

.20 

Open 

.12 

No  Output 

.10 

Software 

Design  Changes 

.46 

Design  Errors 

.41 

User  Error 

.07 

Documentation  Error 

.06 

Solenoid 

.52 

.43 

.05 

Switch,  Push-button 

open 

.60 

Sticking 

.33 

Short 

Switch,  Thermal 

Parameter  Change 

.63 

Open 

.27 

No  Control 

.08 

Short 

.02 

Switch,  Toggle 

Open 

.65 

Sticking 

.19 

Short 

.16 

Synchro 

Winding  Failure 

.45 

Bearing  Failure 

.33 

Brush  Failure 

.22 

Tire 

Leaking 

.76 

Excessive  Wear 

.24 

Transducer,  Sensor 

CXit  of  Tolerance 

.68 

False  Response 

.15 

Open 

.12 

Short 

.05 

Table  2.8  represents  RAC's  interpretation  of  the  data  contained  in  Section  3.0  of  this 
report.  It  is  recommended  that  the  reader  understand  the  assumptions  used  to  derive 
these  probabilities  prior  to  applying  them  in  a  FMECA.  Users  may  perform  their  own 
normalization  procedure  of  Section  3.0  data. _ _ 
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Device  Type 

Failure  Mode 

Failure  Mode 
Probability  (a) 

Transformer 

Open 

.42 

Short 

.42 

Parameter  Change 

.16 

Transistor,  Bipolar 

Short 

.73 

Open 

.27 

Transistor,  FET 

Short 

Output  Low 

Parameter  Change 

Open 

.05 

Output  High 

.05 

Transistor,  GaAs  FET 

Open 

.61 

Short 

.26 

Parameter  Change 

.13 

Transistor,  R.F. 

Parameter  Change 

Short 

.40 

Open 

.10 

Tube,  Electron 

Change  in  Parameter 

.53 

Open 

.25 

Unstable  Output 

.15 

Short 

.07 

Tube,  Traveling  Wave 

Reduced  Output  Power 

High  Helix  Current 

Gun  Failure 

Open  Helix 

Valve,  Hydraulic 

Leaking 

Stuck  Closed 

Stuck  Open 

Valve,  Pneumatic 

Leaking 

.28 

Stuck  Open 

.20 

Stuck  Closed 

.20 

Spurious  Opening 

.16 

Spurious  Closing 

.16 

Valve,  Relief 

Premature  Open 

.77 

Leaking 

.23 

Table  2.8  represents  RAC's  interpretation  of  the  data  contained  in  Section  3.0  of  this 
report.  It  is  recommended  that  the  reader  understand  the  assumptions  used  to  derive 
these  probabilities  prior  to  applying  them  in  a  FMECA.  Users  may  perform  their  own 
normalization  procedure  of  Section  3.0  data. _ _ 
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The  following  list  indicates  how  RAC  derived  the  normalized  failure  mode 
distributions  for  FMECA  presented  in  2.8  by  using  the  detailed  data  from  Section  3,0.  In 
some  instances  several  failure  mechanism  descriptions  from  the  Section  3.0  tables  were 
combined  and  classified  in  terms  of  their  most  likely  failure  mode.  For  example, 
cracked /fractured  and  broken  would  be  merged  and  classified  as  leaking  for  a  liquid  storage 
device  like  an  accumulator.  Also,  certain  failure  descriptors  which  were  deemed  not 
applicable  to  a  failure  mode  distribution  were  deleted  and  not  considered  at  all,  When 
items  were  deleted,  the  failure  distributions  from  section  3.0  no  longer  add  up  to  100%.  In 
these  instances,  the  total  percentage  of  remaining  failure  distribution  used  to  compile  the 
normalized  failure  mode  distributions,  depicted  in  this  section,  are  indicated  along  with  a 
description  of  the  failures  which  were  deleted.  Also  shown  is  the  page  number 
corresponding  to  the  detailed  failure  distribution  from  section  3.0.  The  format  for  this  list 
is  part  type,  summary  (if  derived  from  a  summary  record),  page  number  from  section  3.0, 
percent  remaining  following  deletions  and  deviations  or  assumptions  used  to  derive  the 
FMECA  distribution: 


Accumulator,  (Summary),  3-1, 100%,  Cracked/Fractured,  Broken  and  leaking  merged. 

Actuator,  (Summary),  3-2,  84.5%,  Spurious  position  change  and  drift  merged  and  aged/deteriorated  and  shorted  deleted  (not  applicable  to 
device). 

Adapter,  3-4  100%,  Seal/Casket  failure  classified  as  leaking  and  broken  classified  as  physical  damage. 

Alarm,  (Summary),  3-4, 100%,  No  operation  and  falls  to  of>erate  on  demand  merged  and  Intermittenl  operation  classified  as  spurious 
operation. 

Antenna,  3-7,  91%,  Broken  and  cracked/fractured  merged  and  classified  as  no  transmission.  Intermittent  operation  and  bent/dented/ warped 
merged  and  classified  as  spurious  transmission.  Binding/sticking  deleted. 

Battery,  Lithium,  3-10,  95%,  Deleted  leaking  (not  characteristic  of  normal  failure). 

Battery,  Lead-Add,  3-10,  90.9%,  Deleted  Cracked /Fractured  (abuse  related). 

Battery,  Ni-Cd,  3-10,  100%,  No  Change. 

Bearing,  (Summary),  .3-1 1,  79.1  %,  Loss  of  lubrication  merged  into  binding/sticking.  Worn  merged  into  excessive  play.  Out  of  adjustment  and 
leaking  deleted. 

Belt,  3-15,  100%,  No  Change. 

Blower  Assembly,  3-15,  71.4%,  Deleted  Mechanical  Failure. 

Brake,  3-19,  70%,  Deleted  broken  and  out  of  adjustment  (too  generic). 

Bushing,  (Summary),  3-23,  90.7%,  Merged  worn  with  aged/deteriorated  and  classified  as  excessive  wear.  Merged  excessive  play  into  loose. 
Merged  broken  with  cracked/fractured.  Deleted  out  of  adjustment. 

Cable,  3-25, 100%,  Merged  cracked/ftactured,  worn,  broken,  and  chaffed  into  excessive  wear.  Merged  arcing/sparking  into  shorted. 
Capacitor,  Aluminum,  Electrolytic,  Foil,  3-29,  100%,  No  change. 

Capacitor,  Ceramic,  S-30,  94.5%,  Drift  classified  as  change  in  value.  Contaminated  (failure  mechanism)  and  leaking  deleted. 
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Capacitor,  Mica/Glass,  3-31, 100%,  Chaitgc  In  capacitance  merged  into  change  in  value. 

Capacitor,  paper,  3-32,  100%,  No  change. 

Capacitor,  plastic,  3-33,  100%,  Drift  classified  as  change  in  value.  Intermittent  operation  deleted. 

Capacitor  Tantalum,  Electrolytic,  (Summary)  3-34,  95.4%,  Merge  loss  of  capacitance  and  drift  into  change  in  value.  Merge  high  leakage 
current  into  shorted.  Delete  intermittent  operation. 

Capacitor,  Variable,  Piston,  3-34,  100%,  No  change. 

Chopper,  3-37,  100%,  No  change. 

Circuit  Breaker,  3-37,  53.8%,  Delete  degraded  operation,  cracked/fractured,  broken  and  mechanical  failure  (abuse  related). 

Clutch,  (Summary),  3-41,  86.2%,  Merge  worn,  bearing  failure  and  binding/sticking.  Merge  loss  of  torque  and  slipping  and  classify  as 
slippage.  Delete  degraded  output. 

Coil,  (Summary),  3-42,  90.8%,  Merge  Insulation  failure  uith  short.  Delete  lead  damage  and  wire  failure  (too  generic). 

Computer  System,  3-45, 100%,  No  change. 

Connector,  (Summary),  3-45,  55.1%,  Delete  mechanical  failure,  mechanical  damage,  broken  and  Insertion  toss. 

Controller,  Electromechanical,  3-50, 100%,  No  change. 

Counter  Assembly,  3-51, 100%,  Merge  binding/sticking,  slipping,  excessive  play,  out  of  adjustment  and  out  of  synch  and  classify  as 
inaccurate  count. 

Crystal,  Quartz,  3-56, 100%,  No  change. 

Diode,  General,  (Summary),  3-57,  82.0%,  Delete  Mechanical  failure,  intermittent  operation,  burned/charred  and  lead  damage. 

Diode,  Rectifier,  (Summary),  3-59,  91.2%,  Delete  diode  failure,  electrical  overstress  and  corroded. 

Diode,  SCR,  3-61, 100%,  No  change. 

Diode,  Small  Signal,  (Summary),  3-61,  83.6%,  Deleted  intermittent  ojaeration,  seal  failure,  change  in  resistance  and  crackod/fracturcd  (not 
characteristic  of  normal  failure). 

Diode,  Thyristor,  (Summary),  3-62, 100%,  No  change 

Diode,  Triac,  3-62, 100%,  No  chttnge. 

Diode,  Zener,  Voltage,  Reference,  3-63,  97.5%,  Etrift  classified  as  parameter  change.  Intermittent  operation  and  mechanical  damage 
deleted. 

Diode,  Zener,  Voltage,  Regulator,  3-64,  100%,  Drift  classified  as  parameter  change. 

Electrical  Motor,  AC,  (Summary),  3-67,  77.4%,  Deleted  mechanical  failure  and  electrical  failure  (too  generic). 

Fitting,  3-77,  100%,  Merged  cracked /fractured,  broken  and  aged/deteriorated  into  leaking. 

Fuse,  ,3-78,  60.3%,  Deleted  blown  fuse,  op>ened,  loss  of  power  and  mechanical  failure. 

Gasket/Seal,  3-80,  100%,  Merge  all  failures  listed  into  leaking. 

Gear,  3-81,  96.4%,  Merge  worn,  stripped  and  broken  and  classify  as  excessive  wear.  Merge  jammed/stuck  into  binding/sticking.  Delete 
displaced  and  noisy. 

Generator,  (Summary),  3-85,  82.8%,  Merge  drift  into  degraded  operation.  Delete  shorted  and  worn. 

Hybrid,  3-100,  91.5%,  Delete  broken.  Merge  Improper  output  and  degraded  operation  into  degraded  output. 

Injector,  3-119, 1(X)%,  No  change. 

Inner  Tube,  3-119, 100%,  Merge  all  failures  listed  into  leaking. 

Keyboard,  3-121,  74.1%,  Merge  wiring  &  connection  failure  into  connection  failure.  Delete  mechanical  failure. 
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Lamp,  3-121,  92.3%,  Merge  lamp  failure,  opened  and  no  output  and  classify  as  no  illumination.  Merge  worn  into  loss  of  illumination.  Delete 
burned/charred  (external  cause)  and  broken. 

Liquid  Crystal  Display,  3-132,  84.8%,  Merge  zebra  strip  and  missing  rows  and  classify  as  missing  elements.  Classify  1C  failures  as  blank 
display,  delete  manufacturing  defects. 

Mechanical  Filter,  (Summary),  3-133,  80.1%,  Merge  improper  flow  into  clogged.  Delete  loss  of  control. 

Meter,  3-134,  86.2%,  Merge  spurious /false  operation  and  drift  and  classify  as  faulty  indication.  Delete  broken. 

Microcircuit,  Digital,  Bipolar,  3-107,  100%,  No  change. 

Microcircuit,  Digital,  MOS,  3-109,  100%,  No  change. 

Microcircuit,  Interface,  3-115,  100%,  Microcircuit  Interface  equab  1C,  linear,  line  driver. 

Microcircuit,  Linear,  3-114,  98.2%,  Merge  drift  with  degraded  operation  and  classify  as  improper  output.  Merge  opened  and  shorted  into  no 
output.  Delete  mechanical  failure. 

Microcircuit,  Memory,  Bipolar,  3-107,  100%,  Degraded  operation  classified  as  slow  transfer  of  data. 

Microcircuit,  Memory,  MOS,  3-110,  94.4%,  Delete  mechanical  failure.  Degraded  operation  classified  as  slow  transfer  of  data. 

Microwave,  Amplifier,  3-6,  100%,  Drift  classified  as  limited  voltage  gain. 

Microwave,  Antenna,  3-7, 100%,  Connection  failure  classified  as  no  transmission. 

Microwave,  Attenuator,  3-8,  50%,  Delete  overheated. 

Microwave,  Connector,  3-49, 100%,  No  changes. 

Microwave,  Detector,  3-57, 100%,  Diode  failure  broken  into  constituent  failure  elements. 

Microwave,  Diode,  (Summary),  3-58,  83.3%,  Delete  intermittent  opieration. 

Microwave,  Filter,  3-66, 100%,  No  changes. 

Miaowave,  Mixer,  3-138,  100%,  Diode  failure  broken  into  constituent  failure  elements. 

Microwave,  Modulator,  3-138, 100%,  No  changes. 

Microwave,  Oscillator,  3-143, 1(X3%,  No  changes. 

Microwave,  VCO,  3-143, 100%,  No  changes. 

Microwave,  YIG,  3-144, 100%,  No  changes 

Microwave,  Phase  Shifter,  3-138, 100%,  No  output  broken  into  constituent  failure  elements. 

Microwave,  Polarizer,  3-138, 100%,  No  changes. 

Optoelectronic,  LED,  3-143, 100%,  No  changes. 

Optoelectronic,  Sensor,  3-143, 100%,  No  changes. 

Pneumatic,  Actuator,  (Summary),  3-151, 100%,  No  changes. 

Power  Supply,  (Summary),  3-154,  49.1%,  Delete  falls  to  transfer,  distribution  system  malfunction,  generation  system  malfunction  and 
connector  failure.  Merge  degraded  opieration  and  Incorrect  voltage  and  cla"sify  as  incorrect  output. 

Printed  Wiring  Assembly,  3-156,  73.7%,  Merge  o}>en  plated  through  hole  into  opened.  Delete  IC,  Resistor,  Semiconductor  and  Capacitor 
failures. 

Pump,  Centrifugal,  (Summary),  3-159, 100%,  Merge  falls  during  opieration  and  fails  to  start  and  classify  as  no  output. 

Pump,  Hydraulic,  (Summary),  3-163,  89.8%,  Merge  cracked/fractured  into  leaking.  Merge  out  of  spiec.  into  improper  flow.  Delete  noisy  and 
intermittent  opieration.  Qassify  no  opieration  as  no  flow. 

Relay,  (Summary),  3-168  100%,  Qassify  intermittent  opieration  as  spurious  trip.  Merge  contact  failure,  high  contact  resistance  and  fails  to 
close  and  classify  as  fails  to  trip. 
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Regulator,  3-167,  92%,  Delete  incorrect  voltage. 

Resistor,  Fixed,  3-176,  92.2%,  Delete  broken  and  mechanical  failure.  Classify  change  in  resistance  as  parameter  change. 

Resistor,  Composition,  3-178,  72.3%,  Delete  molstiire  intrusion  (failure  mechanism),  broken  and  lead  defects.  Qassify  drift  as  parameter 
change. 

Resistor,  Fixed,  Film,  3-178,  87.9%,  Delete  film  imperfections,  substrate  defects  (failure  mechanism)  and  lead  damage.  Qassify  drift  as 
parameter  change. 

Resistor,  Fixed,  Wirewound,  3-179,  77.2%,  Delete  wire  failure,  corroded  (failure  mechanism),  mechanical  failure  and  lead  defects. 

Qassify  drift  as  parameter  change. 

Resistor,  Network,  3-180,  81.9%,  Delete  broken  and  intermittent  operation. 

Resistor,  Thermistor,  3-181,  85.1%,  Delete  moisture  intrusion  (failure  mechanism),  mechanical  failure  and  non-uniform  resistance  material. 
Qassify  drift  as  parameter  change. 

Resistor,  Variable,  (Summary),  3-181,  96%,  Merge  spurious/false  operation,  high  contact  resistance,  intermittent  operation  and  drift  and 
classify  as  erratic  output.  Delete  mechanical  failure. 

Rotary  Switch,  3-186, 100%,  No  change. 

Saew,  3-187, 100%,  No  change. 

Sensor,  (Summary),  3-193,  92.4%,  Merge  degraded  output  and  intermitent  operation  and  classify  as  erratic  output.  Delete  mechanical 
failure. 

Software,  3-205,  100%,  No  change. 

Solenoid,  3-205, 100%,  Merge  binding/ sticking  and  spring  failure  and  classify  as  slow  movement. 

Switch,  Pushbutton,  3-219, 100%,  Qassify  contaminated  as  sticking. 

Switch,  Thermal,  3-221,  72.8%,  Delete  mechanical  failure.  Merge  degraded  operadon  and  drift  and  classify  as  parameter  change.  Merge 
no  out^t  and  loss  of  control  and  classify  as  no  control. 

Switch,  Toggle,  3-221,  52.5%,  Delete  mechanical  failure  and  intermittent  operation.  Merge  contact  failure  into  opened.  Merge  spring 
failure  into  sticking. 

Synchro,  3-222,  100%,  No  change. 

Tire,  (Summary),  3-227,  92.1%,  Delete  broken,  stripped  and  loose.  Merge  cut/scarred/punctured  into  leaking.  Merge  aged/deteriorated  into 
worn. 

Transducer,  Sensor,  (Summary),  3-229,  88.3%,  Delete  bumed/charred  (caused  externally).  Merge  out  of  adjustment  and  out  of  spec,  into  out  of 
tolerance.  Merge  spurious/false  operation  and  Intermittent  operation  into  false  response. 

Transformer,  (Summary),  3-231  89.7%,  Merge  degraded  outpnit  and  drift  and  classify  as  parameter  change. 

Transistor,  Bipolar,  (Summary),  3-247,  100%,  Merge  base-emitter  shorted  and  collector-emitter  shorted  into  shorted.  Merge  emitter  opened 
into  opened. 

Transistor,  FET,  (Summary),  3-248, 100%,  Merge  gate-source  shorted  into  shorted. 

Transistor,  GaAs  FET,  3-250,  92%,  Delete  VT  extraction. 

Transistor,  R.F.,  3-251  100%,  No  change. 

Tube,  Electron,  3-25.3,  87.8%,  Delete  noisy,  contaminated  and  leaking. 

Tube,  Traveling  Wave,  3-253,  91.5%,  Delete  mechanical  failure,  noise/osdllations  and  poor  focus. 

Valve,  Hydraulic,  (Summary),  3-258, 100%,  Merge  closed  into  stuck  closed.  Merge  opened  into  stuck  open. 

Valve,  Pneumatic,  (Summary),  3-263,  77.9%,  Delete  broken. 

Valve,  Relief,  (Summary),  3-267,  75.3%,  Delete  drift,  mechanical  failure  and  open-close  (not  logical). 
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"MD-91 _ _ 

Faili/fo  Nori'i  Fail  Dat. 

Dfts;'.  Mode/Maci.  Dist.  Dint..  Sourc*j (s) /Details 


Acc  '  -rator 

rianical  railure* 

Electti'.al  Failure 


Sourcev:! 

71.2%  71.2%  Mechanical  (24992-000,71.4%) 

2fc.8%  28.0%  Electrical  (24992-000,28.9%) 


■  ometer 

uaaking 

51.7% 

Out  of  Spec. 

38.5% 

Binding/Sticking 

9.7% 

Spurious/False  Operation 

0.1% 

Unknown 

'outces :  1 

50.5%  Leaking  (20609-000, Qty:  1,  426) 

37,6%  Out  of  Tol/irance  (20609-000, Qty !  1, 060) 
9.4%  Stick-  ng  (20609-000,  Qty:266) 

0.1%  Erratic  (20609-000, Qty:4) 

2.3%  Unknown  (20609-000, Qty : 66) 


Accumulator  (Summary) 

I^eaking  33.3% 
Seized  23.0% 
Worn  20.3% 
Broken  9.7% 
Contaminated  9.3% 
Cracked/Fractured  4.3% 

Accum’-.)  ator 

Lea/.ing  28.3% 
Seized  25.0% 
Worn  22.1% 
Broken  10.5% 
Contaminated  10.1% 
Cracked/Fractured  4.0% 
Unknown  - 


Sources  :1 

22.3%  Leaking  (20609-000, Qty:78) 

19.7%  Seized  (20609-000, Qty :69) 

17.4%  Worn  Out  (20609-000. Qty: 61) 

8.3%  Broken  (20609-000, Qty:29) 

8.0%  Contaminated  (20609-000, Qty:28) 

3.1%  Cracked/Fractured  (20609-000, Qty :11) 
21.1%  Unknown  (20609-000, Qty:74) 


Accumulator,  Hydraulic 

J.«aking 

75.9% 

Cracked/F  ractured 

6. 9% 

No  Operation 

6.9% 

Breach 

3.4% 

Out  of  Spec. 

3.4% 

Stuck  Closed 

3.41 

Unknown 

Sources ; 1 

6(.7%  Leaking  (2:. 609-000, Qty:22) 

6.1%  era  .  ,ed/Fraotured  (20609-000, Qty:2) 
6.1%  Nc  Cjpera'cion  (20609-000, Qty :2) 

3.0%  Breach  (20609-000,  Qty :  1) 

3.0%  Out  Of  Specificatioti  (20609-000, Qty:l) 
~  )•'  >’ck  Closed  (20609-000,  Qty  :  1) 

12.4.1,  Unknown  (20609-000, Qt.y:4) 
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Failure  Distribution  Summaries 


FMD-91 


3^2 _ 

Pan  I'allure  Norm  Fa.f.l  Data 

:)esc.  Modrt/Mnch  Dls;..  1)1,31.  Sourco(o) /Del  ai  Ls 


■  r  (Su''nary) 

Sinding/Sr.lcklnq 

Seai/Ciasko.  lai.ure  1.8, ,S% 

Spurious  Position  Change  17.9% 

Seized  12,9% 

Drift  12.9% 

Aged 'BvSteriorated  10.3* 

Shorted  S.2% 


Actuator 

Aged/Deter lo  rated 

Spurious  Ft.sition  Change 
Canle  Failure 


■Switch  Failure 
Out  of  Adjustment 
Kechanical  F.^i.lurt 
Inducao 


Unknown 


Sources: 4 

50.8%  35. G%  Requires  Overhaul  (19542-000,6.7%;,  Deteriorated,  Aged  - 

Seized  (25101-000, Qty:l) 

3.3..3\:  23.3%  Catastrophic-Spurious  Position  Change  (1,8175-000,  70.0%) 

6.4%  4.5%  Cable  Insulation  Frayed  (19542-000,6.7%),  Cable  Sleeve 

Meads  Fixing  (19542-000,6.7%) 

3.2%  2.2%  Thermal  Switch  Found  tc  be  Defective  (19542-000,6.7%) 

3.2%  2.2%  Requires  Adjustment  of  TK  (19542-000,6.7%) 

3.2%  2.25  Bearing  S  Brake  Rusted  (19542-000,6.7%) 

-  1C. 7%  Improper  Configuration  Sliould  be  -2  (19542-000,  6.7%), 

Improper  Connector  Installed,  (19542-000,  6.7%),  Safety  Wire 
Bracket  Broken  (19542-000,6.7%),  Degraded  -  Premature  Or 
Delayed  Actuation  (18175-000,30.0%) 

- -  13.3%  Unknown  (19542-000,40.0%) 


Other  0.0% 

Reduced  Output  NR 

Jammea/St”ck  NR 

No  Output  NR 


Actuator,  Assembly 

B  Ind  1  ng S  t  i  ok  i  n.g 

100.0%  1 

00.0' 

Reduction  in  Output  Force  or  Strc!)'.fc  (25036-000, NR) 
Jamming-Contamination  (25036-000, NR) 

No  Output-Contamination  (25036-000, NR) 

Sources:! 

Corroded-Blnding/Sticking  (25101-000, Qty:l) , 
Binding/Sticking  (25101-000, Qty:l) 


Actuate r,  Dewnst ream  Pressure  Sources:! 

Spurious  Position  Change  100.0%  70.0%  Catascrophic-Spurious  Position  Change  (18175-065,70.0%) 

Induced  -  30.0%  Degraded  -  Premature  Or  Delayed  Actuation  (18175-000,30.0%) 


Actuator,  External  Prer.rurr  Sources:! 

Spurious  Positin'  Change  100.0%  70.0%  Catastrophic-Spurious  Position  Chat.  n  (18175-000,  70.0%) 

Induced  -  -  30.0%  Degraded  -  Premature  Or  Delayed  Actuation  (18175-000,30.0%) 
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FMD-91 


Failure  Distributior;  Summaries  3-3 


Part  '  f'ailurB 
Desc.  Mode/Mech 

AcUuatar, Fluid  Haad 

Spurious  Position  Ch'^nga 

Induced 

Actuator, Gravity 

Spurious  Position  Change 

Induced 

Actuator, Piston, Cylinder 
Seal/Sasket  Failure 

Body/Head  Joint  Failure 

Piston  Rod  Failure 

Cylinder  Body  Failure 

Unknown 

Actuator,  Solenoid 
Blnding/Sticklng 

Shorted 

Burried/Charred 

Unknown 

Actuator,  Temp  Regulator 

Spurious  Position  Change 

Induced 

Actuator,  Transmit  Force 
Seized 

Drift 

Actuator, Upstream  Pressure 
Spurious  Position  Change 

Induced 


Norm  Fail  Data 

Dlst.  Dist.  Source(s) /Details 

Sources : 1 

100.0%  70.0%  Catastrophic-Spurious  Position  Change  (18175-000,70.0%) 

- -  .10.0%  Degraded  -  Hronai.ura  Or  De.’ayed  Actuation  (183.75-000,30.0%) 

Sourcesil 

100.0%  70.0%  Catastrophic- Spurious  Position  Change  (18175-000,70.0%) 

-  10.0%  Degraded  -  Premature  Or  Delayed  Actuation  (1817.5-000,  30.0%) 

Sources:! 

79.5%  .’1.7%  Leaks  and  Seal  Failure  (24996-000,  66.0%) 

10.8%  9.8%  Failure  of  Body/Head  Joint  (24996-000,9.0%) 

6.0%  5.4%  Failure  and  Piston  Rod  (24996-000,5.0%) 

3.6%  3.3%  Fal.1ure  of  Cylinder  Body  (24996-000,3.0%) 

-  9.8%  Unknown  (24996-000,9.0%) 

Sources : 1 

40.0%  20.0%  Binding  (20609-000, Qtyr2) 

40.0%  20.0%  Short  (20609-000, Oty:2) 

20.0%  10.0%  Eurned  (20609-000, Oty: 1) 

-  50.0%  Unknown  (20609-000, Oty : 1)  (20609-000, Qty:4) 

Sources;! 

100.0%  65.0%  Catastrophic-Spurious  Position  Change  (18175-000,65.0%) 

-  35.0%  Degraded  -  Premature  Or  Delayed  Actuation  (18175-000,35.0%) 

Sources : 1 

50.0%  50.0%  Stopped  (24992-000,50.0%) 

50.0%  50.0%  Drift  (24992-000,50.0%) 

Sources;! 

ICO.0%  70.0%  Catastrophic-Spurious  Position  Change  (18175-000,70.0%) 
-  30.0%  Degraded  -  Premature  Or  Delayed  Actuation  (18175-000,30.0%) 
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3-4  Failure  Distribution  Summaries 


FMD-91 


Part  Failure  Norm  Fail 

Deac.  Modo/Mech  Diat  .  Dist. 


Adapter 

Out  of  Adjustment 

,33.3% 

25.0% 

Seal /Gasket  Failure 

33.3% 

25.0% 

Broken 

33.3% 

25.0% 

Induced 

....... 

25.0% 

Adapter, Fire  Control 

Out  of  Adjustment 

50.0% 

42.9% 

Worn 

16.7% 

14.3% 

Loose 

16.7% 

14.3% 

Broken 

16.7% 

14.3% 

Unknown 

14.3% 

Adapter, Kit 

Out  of  Adjustment 

90.9% 

90.9% 

Inaccurate 

4.5% 

4.5% 

Loose 

4.5% 

4.5% 

Adapter, Trunnion 

Out  of  Synch. 

63.6% 

58.3% 

Out  of  Adjustment 

36.4% 

33.3% 

Unknown 

8.3% 

Alarm  (Summary) 

Spurious/False  Operation 

48.3% 

Intermittent  Operation 

18.0% 

No  Operation 

18.0% 

Fails  to  Op.  on  Demand 

10.5% 

Degraded  Operation 

5.2% 

Alarm, Annunciator , Basi c 

Spurious/False  Operation 

50.0% 

50.0% 

Intermittent  Operation 

25.0% 

25.0% 

No  C^aration 

25.0% 

25.0% 

Data 

Source (s) /Details 
Sources : 1 

CXit  Of  Adjustment  -  Inop/Unserviceablo  (25101-000, Qty:  1 ) 
Seals  Worn  -  Loose  (25101-000,  Qty :  1) 

Broken/Damaged  (25101-000, Qty : 1) 

Overtorqued  -  Leaking  Nitrogen  (25101-000, Qty : 1) 


Sources:! 

Out  Of  Adjustment  -  Out  Of  Synch  (25101-000, Qty : 1) ,  Out  Of 
Adjustment  -  Inaccurate  (25101-000, Qty:2) 

Worn  -  Inaccurate  (25101-000, Qty:l) 

Vibration  -  Loose  (25101-000, Qty:l) 

Broken/Damaged  (25101-000, Qty: 1) 

Unknovm  (25101-000,  Qty:  1) 


Sources:! 

Out  Of  Adjustment  -  Inaccurate  (25101-000, Qty : 14 ) ,  Out  Of 
Adjustment  -  Found  In  TI/PMCS/Insp  (25101-000, Qty: 6) 

No  Failure  -  Inaccurate  (25101-000, Qty: 1) 

Loose  Nut(s)  -  Found  In  TI/PMCS/Insp  (25101-000, Qty :1) 


Sources :  1 

Out  Of  Synch  (25101-000, Qty:2)  (25101-000, Qty:5) 

Out  Of  Adjustment  -  Inaccurate  (25101-000, Qty:3) ,  Out  Of 
Adjustment  (25101-000, Qty: 1) 

Unknown  (25101-000, Qty: 1) 


Sources: 2 

False  Alarms  (24996-000,40.0%)  (24997-000,40.0%) 
Intermittent  Operation  (24996-000,20.0%)  (24997-000,20.0%) 
Fails  To  Operate  (24996-000,20.0%)  (24997-000,20.0%) 
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FMD-91 _ 

Part  Failure  Norm  Fail  Data 

De.ic.  Moda/Mech  Diet.  Dist.  Source  (a) /Dacaila 


Alarm, Annunciator, Module 
Falls  to  Op.  on  Demand 


Sources:! 

51!, 3t  15.01  Catastrophic-Fails  To  Operate  On  Demand  (18175-000,45.01) 


Spurious/False  Operation 


40.7%  11.7%  Catastrophlc-Operates  Spurious  Or  False  Response 

(18175-000,35.0%) 


Degraded  Operation 


7.0%  2.0%  Degraded  (18175-000,3.0%)  (18175-000,3.0%) 


Un)cnown 


68.7%  Unitnovm  (18175-000,12.0%)  (18175-000,97.0%) 
(18175-000, 97.0%) 


Induced 


2.7%  Degradad-Operatas  At  Low  Intensity  (18175-000,5.0%), 
Degraded-Erroneous  Indication  (18175-000,3.0%) 


Alarm, Annunciator, Module, Isolating 

Fails  to  Op.  on  Demand  70.0% 


Sources : 1 

70.0%  Catastrophic-Fails  To  Operate  On  Demand  (18175-000,70.0%) 


Spurious/False  Operation 


30.0%  30.0%  Catastrophic-Operates  Spurious  Or  False  Response 

(18175-000,30.0%) 


Alarm, Annunciator, Module, Relay 
Spurious/False  Operation 

Fails  to  Op.  on  Demand 
Degraded  Operation 
Un)tnown 


Sources:! 

56.8%  46.0%  Catastrophic-Operates  Spurious  Or  False  Response 

(18175-000,46.0%) 

38.3%  31.0%  Catastrophic-Fails  To  Operate  On  Demand  (18175-000,31.0%) 

4.9%  4.0%  Degraded  (18175-000,4.0%) 

-  19.0%  Un)tnown  (18175-000,  19.0%) 


Alarm, Annunciator, Module, Solid 
Spurious/False  Operation 

Degraded  Operation 
Fails  to  Op.  on  Demand 

UnJtnown 


State  (Visual)  Sources:! 

58.8%  55.0%  Catastrophic-Operates  Spurious  Or  False  Response 

(18175-000,55.0%)  (18175-000,55.0%) 

23.5%  22.0%  Degraded  (18175-000,22.0%)  (18175-000,22.0%) 

17,6%  16.5%  Catastrophic-Fails  To  Operate  On  Demand  (18175-000,16.0%) 

(18175-000,17.0%) 

-  6.5%  0n)cnown  (18175-000,6.0%)  (18175-000,7.0%) 


Alarm, Annunciator, Multiple  or 

Sequence 

Spurious/False  Operation 

50.0% 

Intermittent  Operation 

25.0% 

No  Operation 

25.0% 

Unlcnown 

Sources: 2 

40.0%  False  Alarms  (24996-000,40.0%)  (24997-000,40.0%) 

20.0%  Intermittent  Operation  (24996-000,20.0%)  (24997-000,20.0%) 
20.0%  Failure  to  Operate  (24996-000,20.0%)  (24997-000,20.0%) 
20.0%  Un)tnown  (24996-000,20.0%)  (24997-000,20.0%) 
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Part  Failure 

Desc.  Mode/Meoh 

Norm 

Dlst. 

Fall 

Dlst. 

Data 

Source (s) /Details 

Alarm,  Buzzer,  Annunciator  Module 
Degraded  Operation 

49.0% 

49.0% 

Sources : 1 

Degraded  (16175-000,49.0%) 

Falls  to  Op.  on  Demand 

29.0% 

29.0% 

Catastrophic-Falls  To  Operate  On  Demand  (18175-000,29.0%) 

Spurious/False  Operation 

22.0% 

22.0%  Catastrophic-Operates  Spurious  Or  False  Response 
(18175-000,22.0%) 

Amplifier  (Summary) 

Shorted 

No  Output 

Drift 

50.0% 

45.0% 

5.0% 

Amplifier,  Microwave 

No  Output 

90.0% 

90.0% 

Sources : 1 

Degraded  transistor  performance,  no  output 
(25015-000,90.0%) 

Drift 

10.0% 

10.0% 

Passive  component  drift,  limited  voltage  gain 

(25015-000, 10.0%) 


Amplifier, WidebandjGaAs  FET 
Shiorted 


Sources:! 

100,0%  100.0%  Short  (25001-000, Qty:l) 


Annunciator 

Degraded  Operation 

Falls  to  Op.  on  Demand 
Spurious/False  Operation 


Sources;! 

60.3%  25.3%  Degraded  (18175-000,16.0%)  (18175-000,20.0%) 

(18175-000,  40.0%) 

23.0%  9.7%  Catastrophic-Fails  To  Operate  On  Demand  (18175-000,29.0%) 

16.7%  7.0%  Catastrophic-Operates  Spurious  Or  False  Response 

(18175-000,21.0%) 


Un)tnown 


58.0%  Un)tnown  (13175-000,4.0%)  (18175-000,5.0%)  (18175-000,  10.0%) 
(18175-000,75.0%)  (18175-000,80.0%) 


Annunciator, Solid  State 

Spurious/False  Operation 

Fails  to  Op.  on  Demand 
Out  of  Spec. 


Sources:! 

50.0%  50.0%  Catastrophic-Operates  Spurious  Or  False  Response 

(18175-000,50.0%) 

33.0%  33.0%  Catastrophic-Fails  To  Operate  On  Demand  (18175-000,33.0%) 

17.0%  17.0%  Catastrophic-Out  Of  Limits  (18175-000,17.0%) 


Antenna  (Summary) 

Connection  Failure 

Bro)<en 

Leai<ing 

Crac)ced/Fractured 
Bent /Dented/Warped 
Binding/ St  ic)ting 
Intermittent  Operation 


39.3% 
19.8% 
1}  8% 

9.8% 

9.2% 

5.5% 

4.6% 
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FMD-91 _ 

P»rc  Fwlluro 
I)o»c.  Modo/Moch 

Antanna 

Broken 

Loaki nq 

Cracked/Fractured 

Benr./Denced/Warped 

Binding/Sticking 

Intermittent  Operation 
Unknown 


_ Failure  Distribution  Summaries  3-! 

Norm  Kail  Data 

Dlst,  lUat,  Source  (a) /Detai  la 

Sources  :<1 

32.61  16.811  Broken  !20609-000,  Qty  !2)  (2!3<l6'l“000,  Qty !  i3) 

19.4%  10.0%  Leaking  Internal  or  K.xtornal  (25464-000,  City  i  41 ) 

16.2%  H.3%  Crackod/Fractured  (20609-000,Gty !4) ,  Cracked 

(25464-000, Qtyi2) 

15.2%  7.8%  Distorted  (20609-000,Qty !2) ,  Bent  (20609-000, Qty :2) 

9.0%  4.6%  Binding  (20609-000, Qty i 1) ,  Binding  Stuck  or  Jammed 

(25464-000, Qty: 11) 

7.6%  3.9%  Intermittent  (20609-000, Qty :2) 

.  37.3%  Unknown  (19542-000, 100.0%)  (20609-000, Qty : 2) 


Other  (<%7) 

Worn 

Corroded 
Out  of  Spec. 

Shorted 

Loose 

High  Volt,  or  Standing  Wave 
Hardware  Failure 
Output  Distortion 
Transmission  Loss 
Feeder  Failure 
Mechanical  Failure 
Loss  of  Control 
Radiation  Element  Failure 


11.2% 

3.4%  Korn,  Chaffed,  Frayed,  or  Torn  (25464-000, Qty :  14) 
3.4%  Corroded  Mild/Moderate  (25464-000, Qty:14) 

2.0%  Out  Of  Specification  (20609-000, Qty : 1) 

2.0%  Short  (20609-000, Qty:l) 

0.2%  Loose, Damaged, or  Missing  Har  (25464-000, Qty : 1) 
0.2%  High  Voltage  or  Standing  Wave  (25464-000, Qty:l) 

NR  Power  Loss  (Hardware)  (24997-000, NR) 

NR  Pattern  Distortion  (24997-000, NR) 

NR  Transmission  Loss  (Atmosphere)  (24997-000, NR) 

NR  Feeder  Malfunction  (24997-000, NR)  (24997-000, NR) 
NR  Mechanical  Malfunction-Pedestal  (24997-000, NR) 

NR  Control  Malfunction  (24997-000, IJR) 

NR  Radiation  Elements  (24997-000, NR) 


Antenna, Microwave 

Connection  Failure 


Sources : 1 

100.0%  100.0%  Connection  Deficency,  No  Transmission  (25015-000,100.0%) 


i^rm.  Link 


Loose 

25.0% 

16.7% 

Craeked/Fractured 

25.0% 

16.7% 

Broken 

25.0% 

16.7% 

Out  of  Adjustment 

25.0% 

16.7% 

Induced 

33.3% 

Sources : 1 

Worn  -  Loose  (25101-000, Qty:l) 

Cracked  (25101-000,  Qty: 1) 

Out  Of  Adjustment  -  Broken/Damaged  (25101-000, Qty : 1) 
No  Failure  -  Out  Of  Adjustment  (25101-000, Qty: 1) 
Caused  By  Other  Failure-Cracked  (25101-000, Qty :2) 
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Part  Failurd  Norm  Fall  Data 

Daac.  Moda/Moch  Di at .  Dlst,  Source (a) /Datalls 


Arm,  Rood  1  Mochanlam  Sources  il 

Out  of  Adjuatment  60.91  -15. 26  Out  Of  Adjuatment  -  Fnd  In  TI/PMCS/INSP  (25101-000, Qty:  13)  , 

Out  Of  Adjustment  -  Out  Of  Synch  (2S101-000,Oty i 1) 

Agad/Detorioratad  21,7%  16.lt  Deterioration/ Aged  -  Brolcen /Damaged  (25101-000, 0ty:5) 

Brolten  13. Ot  9.7t  Brolten/Damaged  (25101-000, Oty:l)  (25101-000, Qty :2) 

Crao)ced/Fractured  <1.3t  3.2t  Craeltad  (25101-000, Qty:  1) 

Induced  .  25. 8t  Cauaed  By  Other  Failure-Fnd  In  TI/PMCS/INSP 

(25101-000, Qty:2) ,  Brolten /Damaged  (25101-000,Qty  :3) , 
Improper  Maintenance  -  Brol<an/0amaged  (25101-000, Cty;l) , 
Parc  Scruclc/Danutged  -  Craciced  (25101-000, Qty:2) 


Attenuator, Fixed, Microwave 

Sources : 1 

Overheated 

50. Ot 

50,0% 

Overheated  (25015-000, Qty !l)  (25015-000, Qty:27) 
(25015-000, 10 .0%)  (25015-000, 11.0%) 

Attenuation  Increase 

45.0% 

45.0% 

Attenuation  Increase  (25015-000,90,0%) 

Insertion  Loss 

5.0% 

5.0% 

Insertion  Loss  (25015-000,10.0%) 

Attenuator,  Microwave 

Sources : 1 

Induced 

<0.1%  Burnout-Electrical  Overstress  (24417-001, NR) 

Other 

100.0% 

Mechanical  Overstress 

NR  Mechanical  Overstress  (24417-001, NR) 

Attenuator,  Microwave,  Voltage  Controlled 

Sources  1 1 

Attenuation  Increase 

80.0% 

80.0%  Increased  Attenuation  (Resistive  burn  out) 
(25015-000,80.0%) 

Diode  Failure 

20.0% 

20.0%  Degraded  Diode  (25015-000,20.0%) 

Axel 

Sources: 2 

Chaffed 

58.3% 

43.8%  Chaffed  (20609-000, Qty: 7) 

Mechanical  Damage 

33.3% 

25.0%  Damaged  (19542-000,50.0%) 

Bent /Dented/Warped 

8.3% 

6.3%  Distorted  (20609-000, Qty:l) 

Un)«nown 

25.0%  Un)cnown  (19542-000,50.0%) 

Ball  Screw  (Summary) 

Binding/ Stlc)ting 

20.8% 

exit  of  Adjuatment 

20.8% 

Bro)cen 

20.8% 

Corroded 

16.7% 

Bearing  Failure 

12,5% 

Bent /Dented/Warped 

4.2% 

Creep 

4.2% 
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Part  Failure 

Deac.  Moda/Mooh 

Norm 
Diat . 

Fall 

Diat. 

Battery  (continued) 

Induced 

4.0% 

Other  (<%7) 

....  ..  . . 

8.7% 

Unstable  Operation 

5.7% 

Opened 

2.0% 

Contaminated 

1.0% 

Battery, Lithium 


Degraded  Operation 

74.0% 

74.0% 

Startup  Delay 

13.0% 

13.0% 

Shorted 

6.0% 

6.0% 

Lea)(lng 

5.0% 

5.0% 

Opened 

2.0% 

2.0% 

Battery, Non-Rechargeable, Lead  Acid 
Out  of  Spec. 

63.6% 

43.8% 

Shorted 

16.2% 

12.5% 

Crac)ted/Fractured 

9.1% 

6.3% 

Intermittent  Operation 

9.1% 

6.3% 

Un)tnown 

31.3% 

Battery, Rechargeable, Ni-Cd 
Degraded  Output 

72.0%  72.0% 

No  Output 

28.0%  28.0% 

Un)tnown 

-  <0.1% 

Other 

-  0.0% 

Loss  of  Volt . 

NR 

Shorted 

NR 

Opened 

NR 

Mechanical  Failure 

NR 

Data 

Sourcela) /Dataila 

K-1  Mlawlred  (19542-000,20.0%) 

Unstable  (24992-000,28.6%) 
Catastrophic  Open  (24990-000,10.0%) 
Contamination  (24992-000,4.6%) 


Sources i 1 

Degraded  (20609-000,74.0%) 

Large  Startup  Delay  (20609-000,13.0%) 
Short  (20609-000,6.0%) 

Lea)clng  (20609-000,5.0%) 

Open  (20609-000,2.0%) 


Sources : 1 

Out  of  Specification  (20609-000, Qty:7) 
Short  (20609-000, Qty:2) 
Crac)tod/Fractured  (20609-000,Qty:l) 
Intermittent  (20609-000,Qty:l) 

Un)tnown  (20609-000, Qty: 5) 


Sources: 3 

Degraded  -  Low  (Jutput  Given  Challenge  (18175-000,  NR) 
(18175-000,  NR) ,  Degraded  -  Low  Output  (Turing  Test 
(18175-000,71.0%)  (18175-000,73.0%) 

Degraded  -  No  Output  During  Test  (18175-000,27.0%) 
(18175-000,29.0%) 

Un)cnown  (18175-000,  NR)  (18175-000, NR) 


Loss  of  Voltage,  End  of  Life  (24996-000, NR)  (24997-000, NR) 
Internal  Short  (24996-000, NR)  (24997-000, NR) 

Internal  Open  Circuits  (24996-000, NR)  (24997-000, NR) 
Mechanical  Failure  (24 996-000, NR)  (24997-000, NR) 
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Ptrt  Failure  Norm  Fall  Data 

Dsac,  Mode/Mech  Dist,  Dlat.  Source (a) /Datal la 


Ball  Screw, Aaaembly  Sourceasl 

Blndlng/Stlclclng  29,4%  16.1%  Blndlnq/Stl eking  (25101-000, Qty:2) ,  Part 

Struck/Damaged-Blndlng/Sticklng  (25101-000, Qty: 1) , 
Soizad/Frozon  (25101-000, Qty :1) , 
Worn/Stripped-Binding/Sticklng  (25101-000, Qty: 1) 

Broken  23.5%  12.9%  Broken/Damagod  (25101-000,Qty :1) ,  Broken/Soparated 

(25101-000, Qty:2) ,  Broken/Separated-Broken/Damagod 
(25101-000, Qty: 1) 

Corroded  23.5%  12.9%  Corroded-BJnding/Stlcking  (25101-000, Qty:4) 

Bearing  Failure  17.6%  9.7%  Bearing  Failure-Seized  (25101-000, Qty:l) ,  Bearing  Failure 

{25101-000,Qty:2) 

Bent/Pented/Warped  5.9%  3.2%  Warped/Bent  (25101-000, Qty: 1) 

Induced  -  29.0%  Abnormal  Operation  (25101-000, Qty:l) ,  Lack  Of  Maintenance  - 

Binding/Sticking  (25101-000,Qty :2) ,  Lack  Of  Lubrication  - 
Binding/Sticking  (25101-000, Qty : 1) ,  Lack  Of  Maintenance  - 
Seized  (25101-000, Qty:2) ,  Lack  Of  Maintenance 
(25101-000, Qty: j) 

Unknown  -  16.1%  Unknown  (25101-000, Qty: 1)  (25101-000, Qty:4) 


Ball  Screw, Equipment  Asaembly 

Sources : 1 

Out  of  Adjustment 

71.4% 

41.7% 

Out  Of  Adjustment  (25101-000, Qty :5) 

Creep 

14.3% 

8.3% 

Creep  (25101-000, Qty:l) 

Broken 

14.3% 

8.3% 

Accident-Broken/Damaged  (25101-000,Qty : 1) 

Induced 

25.0% 

Improper  Adjustment  (25101-000, Oty:l) ,  Lack  Of  Lubrication 

(25101-000,Qty:2) 

Unknown 

16.7% 

Unknown  (25101-000,  Qty: 2) 

Battery  (Summary) 

Degraded  Output 

28.2% 

Worn 

23.0% 

No  Output 

16.3% 

Connector  Failure 

13.8% 

Shorted 

11.0% 

Leaking 

7.7% 

Battery 

Degraded  Operation 

22.9% 

Sources : 5 

20.0%  Degraded  (20609-000, Qty :5) 

Worn 

22.9% 

20.0%  Wearout  (24991-000,100.0%) 

Connector  Failure 

13.7% 

12.0%  Connector  Panel  Defective  (19542-000,20.0%),  Connector  Pins 
Shorted  (19542-000,20.0%),  Connector  Shorted 
(19542-000,20.0%) 

No  Output 

13.1% 

11.4%  No  Output  (24992-000,57.1%) 

Degraded  Output 

11.5% 

10. 0%  Low  Output  (24990-000,50.0%) 

Shorted 

9.2% 

8.0%  Shorted  VRl-3  To  Chassis  (19542-000,20.0%),  Catastrophic 
Short  (24990-000,20.0%) 

Leaking 

6.8% 

5,9%  Leak  (24990-000,20.0%)  (24992-000,9.5%) 
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Part  Failure 

Desc.  Mode/Mech 

Norm 

Diat. 

Fail 

Dlst. 

Battery, Storage 

Degraded  Output 

83.2% 

8). 5% 

No  Output 

16.8% 

16.5% 

Unltnown 

2.0% 

Battery, Storage, Lead  Acid, Float 

Service 

Degraded  Output 

83.0% 

83.0% 

No  Output 

17.0% 

17.0% 

Un)<nown 

<0.1% 

Battery, Storage, Lead  Acid, Stationary  Float 

Degraded  Output 

97.4% 

95.5% 

No  Output 

2.6% 

2.5% 

Unltnown 

2.0% 

Bearing  (Summary) 

Binding/Stlcltlng 

30,3% 

Worn 

30.3% 

Lea)(ing 

17.4% 

Loss  of  Lubrication 

9.4% 

Contaminated 

5.5% 

Excessive  Play 

3.6% 

Out  of  Adjustment 

3.5% 

Bearing 

Worn 

45.1% 

32.6% 

Binding/St  iclting 

16.9% 

12.2% 

Excessive  Play 

11.0% 

7.9% 

Loss  of  Lubrication 

10.7% 

7.7% 

Loose 

9.9% 

7.1% 

Contaminated 

6.3% 

4.6% 

Failure  Distribution  Summaries  3-1 1 


Data 


Sources : 1 

Degraded  -  Low  Output  Given  Challenge  ( 18175-000,  1 . C 
(181'i5-000, 1 .0%) ,  Degraded  --  Low  Output  During  Teat 
(18175-000,80.0%)  (18175-000,81,0%) 


(18175-000,17.0%) 

Unknown  (18175-000,  1.0%)  (18175-000,  1.0%)  (18175-001 
(18175-000,1.0^) 

Sources : 1 

Degraded  -  Low  Output  Given  Challenge  (18175-000, NR 
Degraded  -  Low  Output  During  Test  (18175-000,83.0%) 


Sources : 1 

Degraded  -  Low  Output  Given  Challenge  (18175-000, 3. 0^ 
(18175-000,3.0%),  Degraded  -  Low  Output  During  Test 
(18175-000,5.0%)  (18175-000,90.0%)  (18175-000,90.0%) 

2.5%  Degraded  -  No  Output  During  Test  (18175-000,5.0%) 

Un)cnown  (18175-000,1.0%)  (18175-000,1.0%)  (18175-000, 
(18175-000,1.0%) 


Sources: 6 

Blok-er  Bearing  Worn  Out  (19542-000,4.2%),  Worn 
(24990-000,60.0%),  Worn  Out  (20609-000, Qty:94) ,  Metal 
Fatigue  and  Wear  (24996-000,70.0%),  Worn-Fnd  In  TI/PMSC/INSP 
(25101-000, Oty: 1) ,  Worn,  Chaffed,  Frayed,  or  Torn 
(25464-000,  Qty; 2) 


(24996-000,20.0%),  Stic)ting  (20609-000, Qty:9) ,  Seized 
(20609-000, 0ty:3),  Jammed  (20609-000,Qty :3) , 

Se i zed/Frozen-Loo se  (25101-000, Qty:l) 


Wom-Excessive  Play  (25101-000, Qty:l)  (25101-000, Qty:l) 


Deterioration  Of  Lubrication  (24993-000,45.0%),  Loss  Of 
Lubrication  (20609-000, Qty: 16) 
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Part  Failure  Norm  Fail  Data 

Oesc.  Mode/Moch  Dist.  Oist.  Source (s) /Details 


Bearing  (continued) 

Unitnown  -  10.9% 


Induced 

Other  (<%4) 

.  7.7% 

Seized 

2.0% 

Aged/Deteriorated 

1.8% 

Scored 

1.4% 

Corroded 

1.1% 

Brinelling 

0.7% 

Excessive  Vibration 

0.3% 

Bent /Dented/Warped 

0.2% 

C 1 ogged/Cl oggi ng 

0.1% 

Craclced/Fractured 

<0.1% 

Creep 

NR 

Scuffing 

NR 

Spalling 

NR 

Bearing, Antifriction 
Blnding/Stic)cing 

98.7% 

98.7% 

Worn 

0.6% 

0.6% 

Brolten 

0.5% 

0.5% 

Lea)tlng 

0.2% 

0.2% 

Bearing, Ball 

Binding/Stic)(ing 

22.2% 

6.7% 

Corroded 

22.2% 

6.7% 

Excessive  Play 

11.1% 

3.3% 

Seized 

11.1% 

3.3% 

Worn 

11.1% 

3.3% 

Bearing  Failure 

11.1% 

3.3% 

Out  of  Adjustment 

11.1% 

3.3% 

Induced 

60.0% 

Un)tnown  (195'l2-000, 4 .2%)  (19542-000,4.2%)  (19542-000,4.2%) 
(19542-000,4.2%)  (19542-000,45.8%)  (20609-000,Oty ! 144) 
(24993-000,10.0%)  (25101-000,0ty:l) 

Defective  (19542-000,4.2%),  Misalignment  (24993-000,5.0%) 


Seized  (25101-000, Oty:l) 

Requires  Overhaul  (19542-000,12.5%) 

Scored  (20609-000,Qty :8) ,  Scoring  (24996-000,7.0%) 
Corrosion  (24993-000,5.0%)  (24996-000,3.0%) 

Brinelling  (24993-000,5.0%) 

Vibrating  (20609-000, Qty:6) 

Dented  (20609-000, Qty:3) ,  Bent  (20609-000, Qty: 1) 

Clogged  (20609-000, Qty: 3) 

Crac)ted/Fractured  ( 20 60 9-00 0 ,  Qty :  1 ) 

Creeping/Spin-Iitproper  Fit  Between  Bearing  &  .Shaft 
(25036-000, NR) 

Hard  Lines  or  Scuffing  (25036-000, NR) 

Spalling-Poor  Lubrication  (25036-000, NR) ,  Spalling-Fatigue 
(25036-000, NR) ,  Spalling-Vtearout  (25036-000, NR) 


Sources : 1 

Binding  Stuc)t  or  Jammed  (25464-000, Oty:l,  748) 
Worn,  Chaffed,  Frayed,  or  Torn  (25464-000, Qty:10) 
Bro)con  (25464-000, Qty: 9) 

Lea)cing  Internal  or  External  (25464-000, Qty:4) 


Sources:! 

Part  Mlssing/Loose-Binding/Sticlting  (25101-000, Qty :  1) , 
Binding/Stic)cing  (25101-000,Qty :1) 

Corroded-Noisy  (25101-000, Qty:l)  (25101-000, Qty:l) 

Worn-Excessive  Play  (25101-000, Qty: 1) 

Seizod/Frozen-Inop  Man  Elevation  (25101-000, Qty:l) 

Worn-Fnd  In  TI/PMCS/INSP  (25101-000, Qty:l) 

Bearing  Failure-Noisy  (25101-000, Qty:!) 

Out  Of  Adjustment  -  Abnormal  Operation  (25101-000, Oty:l) 

Lac)t  Of  Lubrication-Noisy  (25101-000, Qty:l) 

(25101-000, Qty:l)  (25101-000, Qty:l) ,  Lac)c  Of 
Lubrication-Handwheel  Spin  (25101-000, Qty: 1) ,  Improper 
Maintenance  -  Noisy  (25101-000, Qty:  1) ,  Laclt  Of 
Lubrication- Inop  Man  Elevation  (25101-000,  Qty : 1) 
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Norm  Fall  Data 
Dist.  Dlst.  Source (a) /Details 


Part  Failure 
Desc.  Mde/Mech 


Bearing, Ball  (continued) 

Induced  (continued) 

(25101-000,Qty  :1) ,  Lac)c  Of  Lubrication-Corroded 
(25101-000,0ty:l)  (25101-000, Qty:l)  (25101-000, Qty:2) , 
Caused  By  Other  Failure-Corroded  (25101-000, Qty:l) ,  Lacl<  Of 
Maintenance  -  Noisy  (25101-000, Qty: 1)  (25101-000,Qty :2) , 
Lack  Of  Maintenance- Inop  Man  Elevation  (25101-000, Qty;l) , 
Lack  Of  Maintenance  -  Inop/Unserviceable  (25101-000, Qty :  1) , 
Lack  Of  Maintenance  -  Inop  Man  Traverse  (25101-000, Qty : 1) 

Unknown  -  10.0%  Unknown  (25101-000, Qty: 1)  (25101-000, Qty:l) 

(25101-000, Qty:l) 


Bearing, Roller 


Leaking 

50.0% 

50.0% 

Out  of  Adjustment 

25.0% 

25.0% 

Seized 

25.0% 

25.0% 

Sources :2 

Leaking  Liquid  (23038-004, Qty: 1) 

Out  Of  Adjustment -Excessive  Play  (25101-000, Qty:l) 
Seized  (25101-000, Qty:l) 


Bearing,  Roller,  Taper 


Out  of  Adjustment 

90.0% 

78.3% 

Worn 

5.0% 

4.3% 

Binding/Sticking 

5.0% 

4.3% 

Induced 

13,0% 

Sources:! 

Out  Of  Adjustment  (25101-000, Qty :3)  (25101-000, Qty: 15) 
Worn-Abnormal  Operation  (25101-000, Qty: 1) 

Binding/Sticking  (25101-000,Qty : 1) 

Abnormal  Operation  (251Cl-000,Qty :1) ,  Lack  Of  Maintenance  - 
Bearing  Failure  (25101-000, Qty:l) ,  Lack  Of  Maintenance-Fnd 
In  TI/PMCS/INSP  (25101-000, Qty:l) 


Bearing, Sleeve 


Worn 

40.0% 

31.6% 

Excessive  Play 

26.7% 

21.1% 

Broken 

13.3% 

10.5% 

Bushing  Failure 

6.7% 

5.3% 

Seized 

6.7% 

5.3% 

Aged/ Deteriorated 

6.7% 

5.3% 

Induced 

15.8% 

Sources:! 

Worn  Out  (25101-000, Qty :4) ,  Worn-Fnd  In  TI/PMSC/INSP 
(25101-000, Qty:2) 

Worn-Excessive  Play  (25101-000, Qty:4) 

Broken/Damaged  (25101-000,  Qty: 1) ,  Shaft 
Broken-Binding/Sticking  (25101-000,Qty : 1) 

Worn  Bushing-Fnd  In  TI/PMSC/INSP  (25101-000, Qty :  1) 

Unknown-Seized  (25101-000, Qty: 1) 

Detoriorated/Aged-Fnd  In  TI/PMSC/INSP  (25101-000, Qty:l) 

Improper  Maintenance-Inop  Man  Elevation  (25101-000, Qty: 1) , 
Dropped-Fnd  In  TI/PMCS/INSP  (25101-000,Qty :1) ,  Fell  Off  Or 
Lost-Missing  (25101-000, Qty:l) 


Unknown 


5.3%  Unknown  (25101-000, Qty: 1) 
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Part  Failure  Norm  Fail  Data 

Desc.  Mode/Mech  Dist.  Dlst.  Source  (s) /Detai Is 


Bearing, Sleeve, Trunnion 


Bushing  Failure 

41.7% 

27.8% 

Out  of  Synch. 

25.0% 

16.7% 

Broken 

16.7% 

11.1% 

Binding/Sticking 

8.3% 

5.6% 

Worn 

8.3% 

5.6% 

Induced 

33.3% 

Sources:! 

Worn  Bushing  -  Out  Of  Synch  (25101-000, Qty:2) ,  Worn  Bushing 
-  Inop  Man  Elevation  (25101-000, Qty:3) 

Out  Of  Synch  (25101-000, Qty: 1)  (25101-000, Qty:2) 

Broken/Separated-Out  Of  Synch  (25101-000, Qty!2) 

Gears  Binding  -  Out  Of  Synch  (25101-000, Qty:l) 

Worn  Out  (25101-000, Qty:l) 

Lack  Of  Lubrication  -  Out  Of  Synch  (25101-000, Qty:5) ,  Lack 
Of  Lubrication  -  Worn  Out  (25101-000, Qty:l) 


Bell, Annunciator  Module 


Degraded  Operation 

49. 

,0% 

49.0% 

Fails  to  Op,  on  Demand 

38 

.0% 

38.0% 

Spurious/False  Operation 

13. 

.0% 

13.0% 

Sources : ] 

Degraded  (18175-000,49.0%) 

Catastrophic-Falls  To  Operate  On  Demand  (18175-000,38.0%) 

Catastrophic-Operates  Spurious  Or  False  Response 
(18175-000,13.0%) 


Bellows 

Cracked/Fractured 


Sources : 3 

40.0%  25.0%  Cracked  (19542-000,50.0%) 


Aged/Deteriorated  30.0%  18.8%  Deteriorated/Aged-Cracked  (25101-000,Qty :1) , 

Oeterlorated/Aged-Inop/Unserviceable  (25101-000, (}ty:2) , 
Deteriorated/Aged-Broken/Damaged  (25101-000,Qty : 1) , 
Deteriorated  (25101-000, Qtyr2) 

Cut/Scarred/Punctured  20.0%  12.5%  Cut/Scarred  (25101-000, Qty:4) 

Burst /Ruptured  5.0%  3.1%  Breaking  or  Bursting  (21996-000, NR) ,  Part 

Struck/Damaged-Punct ured  (25101-000, Qty:l) 

Broken  5.0%  3.1%  Broken/Damaged  (25101-000, Qty: 1) 

Unknown  25.0%  Unknown  (19542-000,50.0%) 

Induced  12.5%  Item  Abuse/Neglect-Cut/Scarred  (25101-000, Qty:2) ,  Part 

Struck/Damaged-Cut /Scarred  (251 01-000, Qty:2) 

Other  0.0% 

Leaking  NR  Leaks  (24996-000, NR) 


Belt  (Summary) 

Worn  75.0% 

BruK.en  25.0% 
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Pa:.;  E'allur'  Norm  Fall  Data 

Dasc.  Mode/Mech  Dist.  Dist.  Source (s) /Details 


Belt  Sources:! 

Worn  75.0%  30.0%  Worn  Out  (19542-000,30.0%) 

Brolcen  25.0%  10.0%  Broken  (19542-000,  10.0%) 

Induced  -  60.0%  Due  to  Excessive  Use  (19542-000,60.0%) 


Blower  (Summary) 

Bes  ing  Fa'')ure  46.6% 
Meclianicai  'allure  23.6% 
E]  ctrioal  Failure  G.0% 
Sen.sor  Failure  7.3% 
Blade  Erosion  6.7% 
Out  of  Balance  4.6% 
Shorted  3.1% 


Blower,  Fan  Asser'  'y 
Bearing  Fal.  re 


Mechanical  Failure 


Sensor  Failure 


Sources: 4 

32..,%  25.9%  Bearings  Worn  Out  (19542  000, 15 .8%) ,  Excessive  Vibrations  ( 

Bearings  Loose  (19542-000,5.3%),  Noisy  Due  To  Defective 
Bearings  (19542-000,5.3%),  Brinelled  Bearings 
(24417-00C,NR),  Bearing  Failure  (24996-000, NR) 

(24997-000, NR)  nearing  Failures  (24996-000,25.4%) 

28.0%  23.0%  Mechanical  Failure  (24996-000, NR)  (24997-000, NR) ,  Housing 

Breaicage  (24996-000,7.6%),  Other  Mechanical  Failure 
(24996-000,38.3%) 

11.5%  9.2%  Defective  Sensor  (19542-000,18.4%) 


Blade  Erosion 


10.6%  8.5%  Blade  Erosion  (24996-000,17.0%) 


Out  "'f  Balance 


7.3%  5.9%  Foundation  Imbalance  (24996-000,11.7%) 


Shorted 


4.9%  4.0%  Excessive  Current  Has  Shorted  (19542-''00,2.6%) ,  Short 

(19542-000,5.3%) 


Switch  Failure 


4.9%  3.9%  Defective  Switch  (19542-000,2.6%),  Switch  Is  Loose 

(19542-000,2.6%),  Switch  Not  Working  (19542-000,2.6%) 


Unknown 


11.9%  Unknown  (19542-000,23.7%)  (24997-000, NR) 


Induced  -  6.6%  Has  Excessive  Vibrations  &  Mount  Is  Loose  (19542-000,5.3%), 

Inpronor  Installation  (19542-000,2.6%),  Reverse  Wiring 
(19542-000,2.6%),  Switch  Not  Properly  Installed 
(19542-000,2.6%),  Operation  With  One  Phase  Disconnected 
(24417-000, NR) ,  Prolonged  Operation  at  Low  Temperatures 
(24417-000, NR) ,  Damage  by  Foreign  Objects  (24417-000, NR) 


Other  (<%3)  1.3% 

Motor  Failure  1.3% 

Bolt  £  Nut  Failure  NR 

Winding  Failure  NR 


Motor  Damaged  (19542-000,2.6%),  Motor  Failure 
(24996-000,NR)  (24997-000, NR) 

Nut  t  Bolt  Failure  (24997-000, NR) 

Open  Windings  (24417-000, NR) 
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3-16  Failuro  Distribution  Summaries 


Part  Failure 

Norm 

Fall 

Desc.  Mode/Mech 

DisL . 

l)i.‘>L.  ■ 

,wUrco(s; /Details 

Blower, Minature 

Bearing  Failure 

66.0% 

66. 'i% 

Sources :1 

Bearing  Failure  (13591-000,66.0%) 

Electrical  Failutij 

20.3% 

20.3% 

Electric  Failure  (General'  (13591-000,  ’7  , 'iH  ) 

Meoha''joal  Failure 

3.7% 

13.7% 

Mechanical  Failure  (General)  (.  3593  -000,  1 '■  . /%; 

Jody  Assembly 

Induced 

o 

o 

o 

Sources : 1 

Overtorqued  -  Stripped  (25101-000,0',’/;)) 

Body  Assembly,  Breech  Block 
Bindimj/St  icking 


Sources:! 

66.7%  40.0%  .  -opped  -  Binding/Sticking  i2.%101-000,  Qty:2) 


Misfire 


33.3%  20.0%  Uck  of  Maintenance  -  Misfire  (253  01-000,Qty :  1) 


Induced 


40.0%  Improper  Install  ••  Imp  Assembly/ Inst  ail  (25101-000,  Qty 
Lack  of  Maintenance  -  Bindlr.g/Sticklng  (25101-000, Oty: 


Body  Assembly,  Breech  Rfrvi 
Out  of  Synch. 

Induced 

Unknown 


Sources : 1 

100.0%  5.4%  Out  of  Syr.ch  (25101-000, Qty :  1)  (25101-000, Qty:2) 

-  91.1%  Improper  Maintenance  Corroded  (25101-000, Qty :51) 

-  S.e%  Unknown  (25101-000, 0ty:2) 


Boiler, fossil  Fueled 
Unknown 


Other 

Leaking 

Economirer  Failure 
Refractory  Failure 
Loss  of  Control 


Bolt  (Summary) 


Broken 

79 

3% 

Agad/Deteriorated 

11 

6% 

Worn 

4 

7% 

Stripped 

2 

3% 

Binding/St icking 

2 

3% 

Sources:! 

<0,1%  Unknown  (24996-000, NP) 

100.0% 

NR  Tube  Leaks  (24996-000, NR) 

NP  Eronoinizer  F.'ilure  (24996-000, NR) 
NR  Refractory  Failure  (24996-000, NR) 
NR  Control  Failure  (24996-000, NR) 


FMD-91 
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FIVlD-gi _ 

Part  Failure 
June,  Mcxlb/Mech 

Bolt, "Machine 
Broken 

Aged/DeterioraLsd 

Worn  ' 

Binding/titicking 
Stripped 
1 nduced 


Unknovm 

Bolt, Ribbed  Shoulder 
Induced 


Bracket 

Brcken 

Binding/Sticking 
.'.ged/ Deteriorated 
Excessive  Play 
Bent/Dented/Warpud 
Induced 

Unknow. 


_ _ Failure  Distribution  Summaries  3^1 

Worm  Fail  Data 

Dist.  Dist.  Source (s) /Details 


Sources : 1 

'i'!'.l%  S9.6%  Broken  Bolt(s)  (aSjOl-COO.Qtyil)  (25101-000, Qty:  1) ,  Part 

Struck/Damaged-Broknn/Damaged  (2ol0l-000,Qty :l) 

(25101-000, Qty;8)  ,  llrokan/Damagod  (2 51 01-000, Qty ."'3) 

11.64  8.84  Deteriorated/ Aged  ■■  Broken  Bolt  (s)  (25101-000, Qty:3) , 

Deter iorcted/ Ay ud-Broken/Damaged  (25101-000, Qty :2) 

4.7%  3.54  Worn-loose  (25101-000,Cty ! 1) ,  Worn-Inop/Unsorviceable 

(25101-000,  Qty:  1) 

1.34  1.84  Binding/Sticking  (25101-000, Qty :1) 

2.3%  1.8%  .Stripped  (25101-000, 0ty:l) 

-  22  34  Imprip-r  Maintenance  -  Binding/Sticking  (25101-00u,Qtyil) , 

Inproper  Maintenance  -  Found  In  TI/PMCS/Insp 
'2510'' -000, Qtyil) ,  Lack  of  Maintenance-Metal  On  Mag  Plug 
(25101-000,Qty:l) ,  Overtorqued-St ripped  (25101-000, Qty ; 1) , 
Caused  By  Other  i  ailure-Brokeii/Datnaged  (25101-000, Qty.'l) , 
Improper  Maintenance-Broken/Damaged  (25101-000, Qty: 1) , 
Improper  Maintenance  -  Stripped  (25101-000, Qty: x) ,  Lack  Of 
Maintenance  -  Lease  (25101-000,  Qty : 1) ,  Improper 
Installation-Broken/Damaged  (25101-000, Qty: 1) ,  Improper 
Installation-Broken  Bolt  (s)  (25101-000, Qty: 1) , 
Vibration-Missing  (25101-000, Oty:l) ,  Operator  Error-Broken 
Bolt  (s)  (25101-000, Qty: 1) ,  Lack  Of  Maintenance  -  Fnd  In 
TI/PMCS/INSP  (25101-000,Qty:l) 

-  1.8%  Unknown  (25101-00C, Qty : 1) 


Sources:! 

100.0%  Improper  Maintenance-Broken /Damaged  (25101-000, Qty:l) ,  Lack 
Of  Maintenance  -  Loose  Bolt (s)  (25101-000, Qty: 1) ,  Lack  Of 
Maintenance-Skips  (25101-000, Qty:l) , 
Overtorqued-Broken/Damaged  (25101-000, Qty :1) 


Sources:! 

63.6%  50.0%  Brokeii/Damaged  (25101-000, Qty :1)  (25101-000, Qty:l) 

(25101-000, Qty :2)  (25101-000, Qty :3) 

9.1%  7.1%  Binding/Sticking  (25101-000, Qty:l) 

9.1%  7.1%  Deteriorated/Aged  -  Broken/Damaged  (25101-000, Qty; 1) 

9.1%  7.1%  Worn  -  Excersive  Play  (25101-000, Qty :1) 

9.1%  7,1%  Warped/Bent  -  Broken/Dcitaged  (25101-COO,Qty:l) 

-  14.3"'  Caused  Uy  Other  Failure-Cracked  (25101-000, Qty;  1) ,  Stolen  - 

Missing  (25101-000, Qty: 1) 

-  7.1%  Unknown  (25101-000, Qty:l) 
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3-18 _ Failure  DistrlbpHon  Summaries _ 

Pact  Falluc'!  '  Norm  Kail  Data 

i'thr.,  Hodr/Mech  Disc  .  Dint.  Source (s) /Data! Is 


bracket ,  Asaet^l  v 


Ctackod/Fracf.ired 

45.3% 

36.99 

Broken 

39. 

32.3% 

Uent/Dontod/Warped 

13.2% 

1C. 8% 

Bond/Deam  Failure 

1.9% 

i.C% 

Induced 

- •*— 

16.9% 

Unknown 

1.5% 

Bracket, Body  Assembly 
Cracked/Fractured 

75.0% 

60.0% 

Cut /Scarred/Punctured 

9.4% 

7.5% 

Loose 

6, 3% 

,5.01 

Stripped 

3.1% 

2.5% 

Broken 

3.1% 

2.5% 

Leaking 

3.1% 

2.5% 

Indu  ad 

20.0% 

Sources :T 

Cracked  Weld  ■'^roken/Damaigod  (2.)101-000,  Qty.'S) ,  Cracked 
Wold-Cracked  (25101-000, OtytS) ,  Cracked  Wold-Found  In 
T17PM0S/INSP  (25101-000, Qty:l) ,  Cracked  (25101-000, Qty:2) 
(25101-0.00,aty!3) ,  Vibration  -  Cracked  (25101-000, Qty:3) , 
Part  Struck/Djmagod  -  Cracked  (25101-000, Qty:l) 

Vibration  -  Broken/Damaged  (25101-000,0ty :2) , 

Broken/Damagod  (25101-000,  Qty;  7) ,  Part  .St ruck /Damaged  - 
Broken /Damaged  (25101-000, Qty :1)  (25101-000, 0ry:7) ,  Part 
Struck/Oamaged  -  Fnd  In  TI/PICS/INSP  (25101-000, Qty : 1) ,  Part 
St  ruck /Damaged  -  Inop/Unserviceable  (25101-000, Qty :2) ,  Part 
St ruck /Damaged  -  Out  Of  Synch  (25101-000, Qty :1) 

Collapaed/Bent  (25101-000, Qty :1)  (25101-000, Qty: 6) 

Poor  Bonding  -  Broken/Damaged  (255 01-000, Qty : 1) 

Caused  By  Other  Failure-Cracked  (25101-000, Qty: 1) ,  Item 
ftbuse/Noglect  -  Bcoken/Damaged  (25101-000, Qty :5) ,  Operator 
Error  -  Coilapsed/Bent  (25101-000, Qty :1 ) ,  Part 
Struck/Daroaged  ~  Blnding/Stlcking  (25101-000, Qty:4) 

Unknovm  (25101-000,  Q'.y:  1) 


Soucce.s;l 

Cracked  (25101-000, Qty : 1)  (25101-000, Oty:l) 

(25101-P00,Qty:.7)  (25101-000, Qty:  9) ,  Cracked  Weld-Cracked 
(25101-000, Qty:8),  Cracked  Weld-Creep  (25101  -000, Qty:l) , 
Vibration  -  Cracked  (25101-000, Qty:2) 

Cut/Scarrod  (25101-000, Qty:2) ,  Worn  -  Cut/Scaried 
(25101-000,  Qty:  1) 

Loos*.'  Scrow(s)  -  Loose  (25101-000, Qty:l; ,  Loose 
(25101-000, Qty:'.) 

Stripped  (25101-000, Qty:l) 

Brokii  i/Damaged  (25101-000,  Qty;  1) 

Leaking  Hydraulic  Oil  (25101-000, Qty :1) 

C..jsod  By  Other  Failure-Worn  Out  (25101-000, Qty:l) ,  Caused 
By  Other  Failure-Cracked  (25101-000,  Qty : 1) ,  Improper 
Maintenance  -  Noisy  (25101-000, Qty: 1) ,  Lack  Of  Maintenance  - 
Stripped  (2ji01-000,Qty;i) ,  Overtorqued  -  Stripped 
(25101-000, Qty:2) ,  Overtorqued  -  Loose  (25101-000, Qty  :1 ) , 
Missing  (25101-000, Qty : 1) 


Bracket, Draw  Bar 


Broken 

78.6% 

64.7% 

Cracked/Fractured 

14.3% 

11.8% 

Stripped 

7.1% 

5.9% 

Induced 

17.6% 

Sources:! 

Broken/Damaged  (25101-000, Qty:l)  (25101-000,aty : 1) 

(25101-000, Qty: 1)  (25101-000,Qty :3) ,  Part  St ruck/ Damaged  - 
Broken/Damaged  (25101-0C0, Qty: 1) ,  Vibration  -  Broken/Damaged 
(25101-000, Qty;3) ,  Broken/Soparated  -  Broken /Damaged 
(25101-000.  Qty:l) 

Cracked/Split -Broken/Damagod  (25101-000, Qty :2) 

Stripped  (25101-000, Qty: 1) 

Improper  Maintenance  -  Broken/Damagod  (25101-000, Qty:l) , 

Item  Abiises/Neglect  -  Broken/Ocunaged  (25101-000, Qty:l) , 
Overtorqued  -  Stripped  (25101-000, Qty : 1) 
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FMD-91 _ 

F*.Uure  Norm  Fail  Data 

Oesc.  Motle/Meoh  Dlat.  Diit.  Source  (a) /DacaJ.lu 


Bracket, Eye 
Broken 


Sources i 1 

66.7%  66.7%  Broken/Damaged  (2.S101-Ono,Oty!ll  !.'’5101-000,0ty :2'/ 

(2bl01-000,C)ty!3) 


Worn 

Loose 


22.2%  22.2%  Worn  Out  (25101-000, 0ty:2) 

11.1%  11.1%  Worn  -  Loose  (25101-000, Qtyrl) 


Bracket, Level  Vial 
Aged/Deteriorated 


Sources il 

100.0%  100.0%  Deteriorated /Aged  -  Inop/Uniervlooab.le  (25101-000, Qty:  1) 


Bracket , Recoil  Ind  Sources:! 

Broken  85  0%  65,4%  Hroken/Damaged  (25101-000, Qty:7)  (25101-000, Qty : 9) ,  Part 

Struck/Da;naged  -  Broken/Damaeqd  (25101-000,  Qty :  1) 

Cracked/Fracturod  5,0%  3.8%  Part  Struck/Damaged  -  Cracked  (25101-000, Qty:l) 

Misfire  5.0%  3.8%  Misfire  (25101-000, Qty :  1) 

Bent/Dented/Warped  5.0%  3.3%  Collapsed/Bent  (25101-000, Qty: 1) 

Unknown  -  15.4%  Unknown  (25101-000, Qty: 1)  (25101-000, Qty :3) 

Induced  -  7.7%  Part  Struck/Damaged  -  Missing  (25101-000,2.0%),  Stolen  - 

Missing  (25101-000, Qty : 1) ,  Unknown  -  Missing 
(25101-000,  Qty:  1) 


Bracket, Stop  Ring 
Binding/Sticking 


Sources:! 

100.0%  100.0%  Binding/Sticking  (25101-000, Qty :1) 


Bracket, Strip  Body 
Worn 


Sources:! 

75.0%  75.0%  Worn  Out  (25101-000, Qty :3) 


C  racked/Fr actured 


25.0%  25.0%  Cracked/Split-Broken/Damaged  (25101-000, Qty :1) 


Bracket, Susp  Lock  Sources:! 

Broken  100.0%  9.1%  Broken/Damaged  (25101-000, Qty : 1) 

Induced  -  90.9%  Item  Abuse/Neglect  -  Broken/Damaged  (25101-000, Qty: 10) 


Brake 

Worn 


Out  of  Adjustment 


Sources :2 

39.5%  26.4%  Brake  Discs  Worn  Out  (19542-000,2.3%),  Parts  Are  Worn  Out 

(19542-000,2.3%),  Worn  Out  (19542-000,2.3%) 

(20609-000, Qty:990) 

27.9%  18.6%  Excessive  Gap  (19542-000,18.6%),  Needs  Adjustment 

(19542-000,18.6%) 


Leaking 


16.2%  10.8%  Leaking  (20609-000, Qty:467) 


Scored 


7.4%  4.9%  Scored  (20609-000, Qty :212) 


Corroded 


3.5%  2.4%  Brakes  Corroded  (19542-000,4.7%) 
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Pert  PeUure  Norm  Fell  Dete 

Deec.  Mode/Msch  Diet.  Diet.  Source (•)/Dstells 


Brektt  (continued) 


Loose  3.4t  2.3%  Brelce  Fed  Bushings  Screw  Loose  (19542-000,2.3%),  Screw 

Loose  (19542-000,2.3%) 

Bro)(en  2.1%  1.4%  Perts  Bro)cen  (19542-000,2.3%),  Bro)(en  (20609-000, Qty ill) 

Un)<nown  .  21.4%  Un)tnown  (19542-000,20.9%)  (20609-000, Qty:473) 

Induced  -  9.3%  Assembly  Screw  Too  Tight  (19542-000,2.3%),  Improper 

Adjustment  (19542-000,7.0%),  Improper  Positioning 
(19542-000,4.7%),  Improperly  Instelled  (19542-000,2.3%), 
Luc)(  Screw  Needs  Replecemsnt  (19542-000,2.3%) 


Other  (<%3)  — - -  2.4% 

Termlnel  Connection  Failure  1.2% 

Cable  Failure  1.2% 

Burned/Charred  <0.1% 


Recrlmp  Terminal  D(C  Required  (19542-000,2.39) 
Brej(e  Cable  Too  Short  (19542-000,2.3%) 

Burned  (20609-000, Qty: 4) 


Bra)ce,  Assembly 

Bearing  Failure 


Sources: 2 

100.0%  100.0%  Bearing  Seized-Contamlnatlon/Corrosion  (10722-000, Qty:l) 


Other  - - —  0,0% 

Lea)(lng  NR  Hydraulic  4  Pneumatic  Hose  and  Actuator  Laa)(s 

(24996-000,  NR) 

Worn  Linings  NR  Hydraulic  £  Pneumatic  Worn  Linings  (24996-000, NR) 

Contaminated  NR  Hydraulic  t  Pneumatic  Contaminated  Linings  (24996-000, NR) , 

Mechanical  Contaminated  Linings  (24 996-000, NR) 

Mechanical  Failure  NR  Mechanical  Actuator  Failure  (24996-000, NR) 

Worn  NR  Mechanical  Worn  Linings  (24996-COO, NR) 


Bra)(e,  Friction,  Material 

Induced 

Sources:! 

-  <0.1%  Neglect  (25036-000, NR) 

Un)cnown 

-  <0.1% 

Un)cnown  (25036-000, NR) 

Other 

Hot  Spotting 

-  100,0% 

NR 

Heat  Spotting  (25036-000, NR) 

Crazing 

NR 

Crazing  (25036-000, NR) 

Scored 

NR 

Scoring  (25036-000, NR) 

Fade 

NR 

Fade  (25036-000,  NR) 

Metal  Plc)cup 

NR 

Metal  Plc)t-up  (25036-000, NR) 

Grabbing 

NR 

Grab  (25036-000,  NR) 

Out  of  Adjustment 

NR 

Misalignment  (25036-000, NR) 
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Part  f'ailvire  Norm  Fall  Data 

Desc.  Mod«/Moch  Dlat.  Dist.  Source (a) /Dutalls 

Brake”  Lever  Group  Sources  1 1 

Worn  80,0%  66.7%  Worn  -  Inop/Unaervlceablu  (25101-000, 0ty!4) 

Stripped  20,0%  16.7%  Sv ripped  Gaar/Spllne  (25101-000, Qty:l) 

Induced  -  16.7%  Item  Abuao/Neqlect  -  Broken/Damagod  (25101-000, Qty: 1) 

Brake, Motor  Sources:! 

Bearing  Failure  100,0%  100.0%  Seized  Bearing-Rust  Contamination  (10722-000, Otyil) 

brake, Rake  Sources;! 

Bent/Dented/Warped  100.0%  100.0%  Collapsed/Bent  (25101-000, Qty: 1) 

Brake, Rod  Sources:! 

Broken  41.2%  36.8%  Broken/Damaged  (25101-000, Qty : 3)  (25101-000, Qty : 10) ,  Part 

Struck/Damaged  -  Broken/Damaged  (25101-000, Qty : 1) 

Agod/Deterioratod  38.2%  34.2%  Doterioratea/Aged  -  Broken/Damaged  (25101-000, Qty: 13) 

Out  of  Adjustment  8.8%  7.9%  Brakes  Not  Adjusted  (25101-000, Qty : 1) ,  Out  Of  Adjustment 

(25101-000, Qty: 2) 

Worn  5,9%  5.3%  Worn  -  Broken/Damaged  (25101-000, Qty: 1) ,  Worn/Stripped  - 

Inop/Unservlceable  (25101-000,  Qty ; 1) 

Corroded  2.9%  2.6%  Corroded-Broken/Damaged  (25101-000, Qty: 1) 

Bent/Dented/Warped  2.9%  2.6%  Collapsed/Bent  (25101-000, Qty: 1) 

Induced  -  10.5%  Missing  (25101-000, Qty: 1) ,  Fell  Off  or  Lost  -  Missing 

(25101-000, Qty;l) ,  Item  Abuse/Neglect  -  Broken/Damaged 
(25101-000,Qty:l) ,  Operator  Error  -  Broken/Damaged 
(25101-000, Qty: 1) 

Brake, Shoe,  Assembly  Sources:! 

Worn  100.0%  100.0%  Worn  -  Inop/Unserviceable  (25101-000, Qty:2) 

Brake, Shoe, Lining  Sources:! 

Worn  66.7%  40.0%  Worn  Out  (25101-000, Qty :2) 

Out  of  Adjustment  33.3%  20.0%  Brakes  Not  Adjusted  (25101-000, Qty: 1) 

Unknown  -  40.0%  Unknown  (25101-000, Qty: 2) 
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P«rt  Failur*  Norm  Fall  Daca 

Date.  Moda/Mach  Dist .  Dist.  Sourca(a) /Oataila 

Braka, Strut /shoe  Linlhg  Sourcaail  . 

Bant/Dantad/Warped  100.0%  50.0%  Warpad/Bant  -  Inop/Unaarvlcaabla  (25101-000, Qty: 1) 

Induced  -  SO.0%  Fall  Off  or  Loat  -  Missing  (25101-000, Qty:l) 


Breech. Block  Group 


Worn 

83.3% 

52.6% 

Misfire 

8.3% 

5.3% 

Loose 

8.3% 

5.3% 

Induced 

36.8% 

Breech, Mechanism 

Worn 

44.4% 

40.0% 

Corroded 

11.1% 

10.0% 

Bushing  Failure 

11.1% 

10.0% 

Broken 

11.1% 

10.0% 

Spring  Failure 

11.1% 

10.0% 

Bent/Dented/Warped 

11.1% 

in.0% 

Unknown 

10.0% 

Breech, Mechanism, Assembly 
Seized 

50.0% 

33.3% 

Binding/Sticking 

50.0% 

33.3% 

Induced 

33.3% 

Breech, Mechanism, Handle 

Spring  Failure 

75.0% 

75.0% 

No  Operation 

25.0% 

25.0% 

Brush 

Out  of  Adjustment 

36.4% 

33,4% 

Cracked/Fractured 

18.2% 

16.7% 

Out  of  Spec. 

18.2% 

16.7% 

Shorted 

18.2% 

16.7% 

Worn 

9.1% 

8.3% 

Unknown 

8.3% 

Sourcesil 

Worn  Out  (25101-000, QtyiS) ,  Worn  -  Inop/Unservicaable 
(25101-000,Qty!3) ,  Worn  -  Worn  Out  (25101-000,Qty!2) 

Vibration  -  Misfire  (25101-000, Qty : 1) 

Part  Miaaing/Loosa  -  Ml.sfira  (25101-000, Qty :  1) 

Fell  Off  or  boat  -  Misfire  (25101-000, Qty : 7) 


Sources: 2 

Worn  Out  (25101-000, Qty:l) ,  Worn  -  Inop/Unserviceable 
(25101-000, Qty:l) ,  Worn  -  Worn  Out  (25101-000, Qty: 1) ,  Worn  - 
Abnormal  Operation  (25101-000,  Qty: 1) 

Corroded-Inop/Slugglsh  Breach  (25101-000, Qty :1) 

Worn  Bushing  -  Loose  (25101-000, Qty :1) 

Broken /Damaged  (25101-000, Qty: 1) 

Spring  Weak  -  Inop/Sluggish  Breech  (25101-000, Qty: 1) 
Collapsed/Bent  (25101-000, Qty : 1) 

Unknov*n  (25101-000,  Qty:  1) 


Sources:! 

Lack  of  Maintenance  -  Locked  (25101-000, Qty:l) 
Bir.ding/Sticking  (25101-000,Qty :1) 

Lack  Of  Maintenance  -  Binding/Sticking  (25101-000, Qty:l) 


Sources:! 

Spring  Weak  -  Inop/Sluggish  Breech  (25101-000, Qty:3) 
Inop/Sluggish  Breech  (25101-000,Qty : 1) 


Sources: 2 

Needs  Adjustment  (19542-000,66.7%) 
Cracked/Fractured  (20609-000, Qty:2) 

Out  of  Specification  (20609-000, Qty :2) 
Short  (19542-000,33.3%) 

Worn  Out  (2060 9-000, Qty :1) 

Unknown  (20609-000,  Qty: 1) 
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Part  Failure  Norm  Fall  Data 

Deac.  Mode/Mech  Dlat .  Dlat.  Source (s) /Details 


Brush, Electrical, Contact 
Broken 


Sources : 1 

75. 0»  75.01  Broken  (25464-000, Qty:3) 


Leaking 

25,0% 

Buffer  Assembly 

Cracked/Fractured 

55.6% 

Leaking 

29.6% 

Binding/Sticking 

7.4% 

Cut /Scarred/Punctured 

3.7% 

Broken 

3.7% 

Indi:ced 

Unknown 

Buffer  Assembly, Body  Group 

Seal /Gasket  Failure 

57.1% 

Spring  Failure 

42.9% 

Bushing  (Summary) 

Worn 

73.5% 

Out  of  Adjustment 

9.3% 

Loose 

5.4% 

Excessive  Play 

4.7% 

Aged/Deteriorated 

3.9% 

Broken 

1.6% 

Cracked/Fractured 

1.6% 

Bushing 

Worn 

100.0% 

Unknown 

25.0%  Leaking  Internal  or  External  (25464-000, Qty;l) 


Sources : 1 

48.4%  Crackod/Split-Leaking  Hydraulic  011  (25101-000, Qty: 1) , 
Cracked/Split-Inop/Unserviceablo  (25101-000, Qty: 1) , 
Cracked/Split-Cut /Scarred  (25101-000, Qty:l) ,  Cracked 
(25101-000, Qty: 11) ,  Part  Struck/Damaged  -  Cracked 
{25101-000,Qty:l) 

25.8%  Leaking  Hydraulic  Oil  (25101-000, Qty :2)  (25101-000, Qty: 2) , 
Internal  Failure  -  Leaking  Hydraulic  Oil  (25101-000, Qty:l) 
(25101-000, Qty;2) ,  Part  Struck/Damaged  -  Leaking  Fluid 
(25101-000,Qty:l) 

6.5%  Seized  (25101-000, Qty: 1) ,  Binding/Sticking 
(25101-000, Qty: 1) 

3.2%  Cut/Scraped  (25101-000, Qty:l) 

3.2%  Part  Struck/Damaged  -  Inop/Unserviceable  (25101-000, Qty:l) 

9.7%  Slams  Into  Battery  (25101-000, Qty: 1) ,  Improper  Maintenance 
-  Inop/Onservicoable  (25101-000, Qty:l) ,  Operator  Error  - 
Leaking  Hydraulic  Oil  (25101-000, Qty:l) 

3.2%  Unknown  (25101-000, Qty: 1) 


Sources:! 

57.1%  Seals  Worn  -  Leaking  Hydraulic  Oil  (25101-000, Qty: 1) 
(25101-000, Qty:3) 

42.9%  Spring  Weak  -  Inop/Unserviceable  (25101-000, Qty : 1) ,  Spring 
Weak  -  Leaking  Hydraulic  Oil  (25101-000, Qty:l) ,  Spring  Weak 
-  Abnormal  Operation  (25101-000, Qty:l) ,  Spring  Weak  - 
Broken/Damaged  (25101-000,1.0%) 


Sources : 1 

83.3%  Worn  Out  (19542-000,83.3%) 
16.7%  Unknown  (19542-000,16.7%) 
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Part  Pallur*  Norm  Fall  Data 

Desc.  Moda/Mech  Dlat.  Dlst,  Source (a) /Details 


Bushing, Machine 

Loose 

50.0% 

Corroded 

25.0% 

Misfire 

25.0% 

Bushing, Plunger 

Out  of  Adjustment 

44.4% 

Excessive  Play 

18.5% 

Worn 

18.5% 

Loose 

11.1% 

Broken 

7.4% 

Induced 

Bushing, Sleeve 

Worn 

64.7% 

Aged/ Deteriorated 

14.7% 

Cracked/Fractured 

5,9% 

Loose 

5.9% 

Cut /Scarred/Punctured 

2.9% 

Excessive  Play 

2.9% 

Out  of  Synch. 

2.9% 

Induced 

Unknown 


Sources il 

50.0%  Vibration  -  Loose  (25101-000, Qty: 1) ,  Loose  Screw(3)  - 
Misfire  (25101-000, Qty !l) 

25.0%  Corroded-Seired  (25101-000, Qty i 1) 

25.0%  Vibration  -  Misfire  (25101-000, Qty: 1) 


Sources:! 

35.3%  Out  of  Adjustment  (25101-000, Qty: 8) ,  Out  of  Adjustment  - 
Out  of  Adjustment  (25101-000, Qty: 1) ,  Out  of  Adjustment  - 
Collapsed/Bent  (25101-000, Qty : 1) ,  Out  of  Adjustment  -  Found 
in  Tl/PMCS/Insp  (25101-000, Qty : 1) ,  Vibration  -  Out  Of 
Adjustment  (25101-000, Qty: 1) 

14.7%  Loose  (25101-000, Qty : 1) ,  Worn  -  Excessive  Play 
(25101-000,0ty:4) 

14.7%  Worn  -  Out  Of  Adjustment  (25101-000, Qty:4) ,  Worn  -  Misfire 
(25101-000,Qty:l) 

8.8%  Loose  Screw(s)  -  Excessive  Play  (25101-000, Qty:2) ,  Part 
Missing/Loose  -  Found  in  TI/PMCS/Insp  (25101-000,Qty:l) 

5.9%  Broken/Dam.'qed  (25101-000, Qty:l) ,  Out  of  Adjustment  - 
Broken/Damaged  (25101-000, Qty: 1) 

20,6%  Improper  Install  -  Found  In  TI/PMCS/Insp  (25101-000, Qty: 4) , 
Improper  Maintenance  -  Broken /Damaged  (25101-000,Qty : 1) , 
Lack  of  Maintenance  -  Collapsed/Bent  (25101-000, Qty :2) 


Sources : 1 

51.2%  Worn  -  Missing  (25101-000, Qty:l) ,  Worn  Bushing  -  Missing 

(25101-000,Qty:l),  No  Failure  -  Worn  Out  (25101-000, Qty:l) , 
Loose  Nut  (s)  -  Inop/Onserviceable  (25101-000, Qty:l) ,  Worn 
Out  (25101-000, Qty: 1)  (25101-000, Qty:4) ,  Worn  Bushing  - 
Excessive  Play  (25101-000, Qty:l)  (25101-000, Qty: 7) ,  Loose 
(25101-000, Qty: 1) ,  Worn  -  Loose  (25101-000, Qty: 1) ,  Worn 
Bushing  -  Fnd  In  TI/PMCS/INSP  (25101-000, Qty:3) 

11.6%  Deteriorated/Aged  -  Broken/Damaged  (25101-000, Qty:4) , 

Deteriorated/Aged  -  Inop/Unserviceable  (25101-000,  Qty: 1) 

4.7%  Cracked  (25101-000, Qty: 2) 

4.7%  Loose  Screw(s)  -  Excessive  Play  (25101-000, Qty:l) ,  Out  of 
Adjustment  -  Loose  (25101-000, Qty: 1) 

2.3%  No  Failure  -  Cut/Scarred  (25101-000, Qty:l) 

2.3%  Excessive  Play  (25101-000, (3ty:l) 

2.3%  Out  Of  Synch  (25101-000, Qty:l) 

16.3%  Improper  Install  -  Broken/Damaged  (25101-000, Qty:l) 

(2S101-000,Qty :1) ,  Missing  (25101-000, Qty;l) ,  Improper 
Maintenance  -  Missing  (25101-000, Qty:l) ,  Item  Abuse/Neglect 
-  Missing  (25101-000, Qty: 1) ,  Fell  Off  Or  Lost  -  Missing 
(25101-000,Qty:2) 

4.7%  Unknown  (25101-000, Qty:l)  (25101-000, Qty:l) 
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Part  Failure  Norm  Fall  Data 

Desc.  Mode/Mech  Dist.  Dist.  Source(s) /Details 


Cable  (Summary) 

Shorted  34.0% 

Bro)<en  25.6% 

Opened  22.9% 

Crackod/Practured  5.1% 

Arcing/Sparlcing  4.4% 

Worn  4.2% 

Mechanical  Failure  3.6% 

Cable  Sources :2 

Shorted  31.5%  28.8%  Short  (20609-000, Qty:3)  ,  Cable  Shorted  From  Pin  6  To  Pin  25 

(10722-000, Qty:l) ,  Cable  Shorted-Solder  Bridge  Vendor  Defect 
(10722-000, Qty:l) 

Opened  19.2%  17.5%  Opened  (20609-000, Qty: 4 ) ,  Open  Circuits  (10722-000, Qty: 1) 

Cracked/Fractured  15.1%  13.8%  Cracked/Fractuted  (20609-000, Qty:l ) ,  Fractured  Stranded 

Wire  (10722-000, Qty:l) 

Arcing/Sparking  13.7%  12.5%  Arcing  (20609-000,Qty : 10) 

Worn  9.6%  8.8%  Worn  Out  (20609-000, Qty:7) 

Broken  8.2%  7.5%  Broken  (20609-000, Qty : 6) 

Chaffed  2.7%  2.5%  Frayed  (20609-000, Qty:l)  ,  Chaffed  (20609-000, Qty.l) 

Unknown  -  8.8%  Unknown  (20609-000, Qty: 1)  (20609-000, Qty:6) 


Cable  Assembly  Sources !2 

Opened  69.0%  50.0%  Open  Paths-Mask/Etch  Process  Flaws  (10722-000, Qty:l) , 

Open-Fractured  Path  (10722-000, Qty:l) ,  Seven  Open  Wires 
(10722-000, Qty:l) ,  Circuit  Opens-Cracked  Foil,  Misaligned 
Pins  (10722-000, Qty:6) 

Broken  19.7%  14.3%  Broken/Damaged  (25101-000, Qty: 1)  (25101-000,Qty :5) , 

Broken/Separated  -  Inop/Unserviceable  (25101-000, Qty :1) 
(25101-000, Qty: 7) 

Wire  Failure  4.2%  3.1%  Wire  Harness  Damaged  -  Inop/Unserviceable  (25101-000, Qty:3) 

Aged/Deteriorated  4.2%  3.1%  Deteriorated  -  Broken  Cable(s)  (25101-000, Qty :2) , 

Deteriorated/Aged  -  Broken/Damaged  (25101-000, Qty : 1) 

Worn  1.4%  1.0%  Worn  -  Broken/Damaged  (25101-000, Qty :1) 

Loose  1.4%  1.0%  Loose  Wire(s)  -  Inop/Unserviceable  (25101-rj0,Qty:l) 

Induced  -  23.5%  Fell  Off  or  Lost  -  Missing  (25101-000, Qty : 1) 


(25101-000, Qty:2)  (25101-000, Qty:2)  (25101-000, Qty : 8) , 
Missing  (25101-000, Qty:  1)  (25101-000, Qty:l) 

(25101-000, Qty:l),  Fell  Off  or  Lost  (25101-000,  Qty : 2) , 
Improper  Alignment  -  Broken/Damaged  (25101-000, Qty : 1) , 
Improper  Installation  -  Inop/Unserviceable 
(25101-000, Qty:2) ,  Item  Abuse/Neglect  -  Broken/Damaged 
(25101-000, Qty: 1) ,  Safety  Wire/Key  Failure  -  Broken/Damaged 
(25101-000, Qty:  1) 

Unknown  -  4.1%  Unknown  (25101-000, Qty: 1)  (25101-000, Qty:l) 

(25101-000, Qty: 2) 
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Part  Failure  Norm  Fail  Data 

Dose.  Mode/Mech  Dist .  Dist.  Source (s) /Details 


C2U3le, Electrical,  Power  Sources :2 

Opened  55.0%  55.0%  Open  Circuit  (24996-000,90.0%),  Open  Circuit  and  Other 

(24997-000,18.0%) 

Shorted  45.0%  45.0%  Short  to  Ground  (24996-000,9.0%),  Short  to  Power 

(24996-000,1.0%),  Stiort  Circuit  (Insulation  Failure)  to  Gr. 
or  power  (24997-000,72.0%) 

Cable, Fiber  Optic  Sources:! 

Induced  -  100.0%  Parallel  Construction  (23413-000, Qty: 6) ,  Contractor 

Activity  (23413-000, Qty:l) ,  Bac)clioe  Digging 
(23413-000, Qty: 3) ,  Gunshot  (23413-000, Qty :2) ,  Hurricane 
(23413-000, Qty:3) ,  Flood  Damage  (23413-000, Qty : 1) ,  Ice  Crush 
(23413-000,Qty:l) ,  Vandalism  (23413-000, Qty:l) 

Cable, Flex  Sources:! 

Opened  100.0%  100.0%  Pin  47  Open-Excessive  Axial  Force  On  Pin  (10722-000, Qty : 1) , 

Elect.  Opens  At  Pins  38  And  54-Flex  Tape  Etch  Out 
(10722-000, Qty:l) ,  Opens-Vendor  Process  Flaws 
(10722-C00,Qty:2) 

Cable, Harness  Sources:! 

Opened  30.6%  30.6%  Open  (24992-000,30.6%) 

Shorted  30.6%  30.6%  Short  (24992-000,30.6%) 

Mechanical  Failure  20.5%  20.5%  Mechanical  (24992-000,20.5%) 

Overheated  18.3%  18.3%  Overheat  (24992-000,18.3%) 


Cable, Printed  Wiring  Sources:! 

Crac)ted/Fractured  100.0%  100.0%  Fractured  Paths-Faulty  Bend  Operation  (10722-000, Qty :5) 


Cable, Strap, Loop  Sources:! 

Brolten  66.7%  66.7%  Part  Struc)c/Damaged  -  Bro)cen/Damaged  (25101-000, Qty:2) 

Aged/Deteriorated  33.3%  33.3%  Deteriorated/Aged  -  Bro)ten/Damaged  (25101-000,  Qty :  1) 


Ci03le,Wire  Sources  :2 

Bro)cen  100.0%  50.0%  Wire  Fracture-Low  Frequency  Cyclic  Overstress 

(10722-000, Qty:l) ,  Bro)cen-Cyclic  Overstress 
(10722-000, Qty;l) 

Induced  -  50.0%  Part  Struck/Damaged  -  Missing  (25101-000, Qty:6) 
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Part  Failure 

Norm 

Fall 

Desc.  Mode/Mech 

Dist. 

Dist . 

Cable, Wire, Ci Coil 

Wire  Failure 

100.0% 

100.0% 

Cable, Wire, Core 

Broken 

87.2% 

86.2% 

Worn 

4.7% 

4.6% 

Lamp  Failure 

2.3% 

2.3% 

Contact  Failure 

1.7% 

1.7% 

Bindlng/St loking 

1.7% 

1.7% 

Leaking 

1.2% 

1.1% 

Loose 

1.2% 

1.1% 

Other  (<%2) 

1.1% 

Cracked/Fractured 

0.6% 

Cut /Scarred/Punctured 

0.6% 

Cable, Wire, Electrical, Low  Power, 

Signal 

Shorted 

87.1% 

87.1% 

Connector  Failure 

6.2% 

6.2% 

Broken 

6.2% 

6.2% 

Opened 

0.5% 

0.5% 

Cable, Wire, Stranded 
Cracked/Fractured 

100.0% 

100.0% 

Cable, Wire, Tensile 

Wire  Failure 

100.0% 

100.0% 

Data 

Source (s) /Details 


Sources:! 

Wire  Failed  In  Tension-Mechanical  f'verstress 
(10722-000, Qty:l) 


Sources : 1 

Broken  (25464-000, Qty:150) 

Worn,  Chaffed,  Frayed,  or  Torn  (25464-000, Qty:8) 
Burned  Out  or  Defective  Lamp,  (25464-000, Qty:4) 
Contact/Conn  Defect  (25464-000, Qty:.3) 

Binding,  Stuck  or  Jammed  25464-000, Qty:3) 
Leaking  Internal  or  External  (25464-000, Qty:2) 
Loose,  Damaged,  or  Missing  Har  (25464-000, Qty:2) 

Cracked  (25464-000,  Uty:  1) 

Cut  (25464-000, Qty:l) 


Sources : 2 

W/Terminals;  Short  to  Ground  (24996-000,45.0%), 

W/Terminals:  Short  to  Power  (24996-000,30.0%),  W/Out 
Terminals  :Short  to  Ground  (24996-000,70.0%),  W/Out 
Terminals  :Short  to  Power  (24996-000,30.0%),  With  Terminals: 
Short  to  Ground  (24997-000,45.0%),  With  Terminals:  Short  to 
Power  (24997-000,30.0%),  Without  Terminals:  Short  to  Ground 
(24997-000,70.0%),  Without  Terminals:  Short  to  Power 
(24997-000,30.0%) 

With  Terminals:  Conductor  breakage  0  Terminal 
(24997-000,25.0%) 

W/Terminals:  Conductor  Breakage  0  Terminal  (Open) 
(24996-000,25.0%) 

W/Out  Terminals  :Open  and  Other  (24996-000,1.0%),  Without 
Terminals:  Open  and  Other  (24997-000,  0%) 


Sources : 1 

Fracture-Cyclic  Fatigue  (10722-000, Qty: 1) 


Sources:! 

Wire  Fractured-Tensile  Loading  (10722-000, Qty:l) 
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Part  Failure  Norm  Fail  Data 

Dose.  Modo/Mach  Dist .  Dist.  Source(s) /Details 


Capacitor 

Shorted 


Broken 


Intermittent  Operation 


Opened 


Change  in  Capac. 


Worn 

Leaking 


Induced 


Unknown 


Sources: 8 

32.8%  29.5%  Low  Z  (24991-000,67.0%),  Short  (17867-000, Qty: 1) 

(17867-000, Qty:l)  (17867-000, Qty : 1)  (17867-000, Qty : 1) 
(17867-000, Qty:l)  (17867-000, Qty: 1)  (17867-000, Qty : 2) 
(17867-000, Qty:3)  (17867-000, Qty : 5)  (24417-000, NR) 
(24902-000,13.5%)  (24997-000, NR) ,  Short-Dielectric  Crack 
(10722-000, Qty: 1) ,  Short-Improper  Installation  On  Board 
(10722-000, Qty:2) ,  Low  Insulation  Resistance  (24417-000, NR) , 
High  Leakage  Current  (electrolytic  styles)  (24417-000, NR) , 
Short-Crack  In  Element  (10722-000,Qty :1) ,  Short -Reflowed  End 
Cap  Solder  (10722-000,Qty : 1) ,  Low  Insulation  resistance 
(24997-000, NR) 


24.3%  21.9%  Broken  Leads-Copper  Fatigue  (25001-000, Qty: 1) , 

Broken/Damaged  (17867-000,  Qty :  1)  ,'17867-000,  Qty:l) ,  Broken 
(25464-000, Qty:178) 


17.8%  16.0%  Unstable  (24992-000,77.5%),  Intermittent  (17867-000, Qty:l) 

(17867-000, Qty:l)  (24417-000, NR) ,  Loose  Element  &  Fractured 
Interconnects-Vibration  (107i;2-000,  Qty :  1) 


8.1%  7.3%  High  Z  (24991-000,33.0%),  Open  (17867-000, Qty:l) 

(17867-000, Qty:l)  (17867-000, Qty: 1)  (17867-000, Qty : 1) 
(17867-000, Qty:l)  (17867-000, Qty: 1)  (17P67-000, Qty:2) 
(24417-000, NR)  (24992-000,4.0%)  (24997-000, NR) 

7.9%  7.1%  Out  Of  Tolerance  (17867-000, Qty: 1)  (17867-000, Qty: 1) 

(17867-000, Qty:l)  (17867-000, Qty:3)  (17867-000, Qty: 5) 
(17867-000, Qty:6),  Out  Of  Tolerance  (17867-000, Qty:2) , 
Capacitance  Drift  (24417-000, NR) ,  Capacitance  Incorrect 
(254 64-000, Qty:162) 

6.1%  5.5%  Worn/Chaffed/Frayed/Torn  (254 64-000, Qty: 199) 


2,9%  2.6%  Leaky  (17867-000, Qty: 1)  (17867-000, Qty: 1)  (17867-000, Qty :1) 

(17867-000, Qty:l)  (17867-000,  Qty : 1)  (17867-000,  Qty: 1) 
(17867-000, Qty:l)  (17867-000, Qty:4)  (17867-000, Qty:5) , 
Leaking  (25464-000, Qty:15) 

-  7.6%  Engineering  Problem  (17867-000, Qty : 1)  (17867-000,0ty : 10) , 

Weak/Low  Performance  (17867-000, Qty:l)  (17867-000, Qty: 1) 
(17867-000, Qty:3)  (17867-000, Qty :4)  (17867-000, Qty : 5) , 
Performance  Variatio  (17867-000, Qty:l)  (17867-000, Qty: 1) 
(17867-000, Qty:l)  (17867-000, Oty:2)  (17867-000, Qty:  10) , 

Wrong  Value  (17867-000, Qty: 1) ,  Performance  Variation 
(17867-000, Qty:l)  (17867-000,  Qty: 1)  (17867-000,  Qty : 1) 
(17867-000,Qty:l)  (17867-000,Qty:l)  (17867-000,  Qty: 1) 
(17867-000,Qty:2)  (17867-000, Qty:2)  (17867-000, Oty:2) ,  Noisy 
(17867-000,0ty:l)  (17867-000,0ty :1) 

-  0.2%  Unknown  (17867-000, Qty:l)  (25464-000, 0ty:4) 


other  (<%3) 

Drift 

-  2.2% 

0.9% 

Noisy 

0.8% 

Oscillating 

0.1% 

Cracked/Fractured 

0,1% 

Loose 

<0.1% 

Lamp  Failure 

<0,1% 

Burst/Ruptured 

<0.1% 

Dielectric  Breakdown 

NR 

Drift  (24992-000, ,2. 5%),  Fails  to  Tur«  or  Drifts 
(25464-000,  Qty: 5),  Fluctuates,  Unstable  or  Errati 
{25464-000,Qty:14) 

Noisy  (24992-000,2.5%)  (25464-000, Oty:15) 
Oscillating  (17867-000, Qty: 1) 

Cracked  (25464-000, 0ty:5) 

Loose/Damaged/Missing  (25464-000, Qty :2) 

Burned  Out  Or  Defective  Lan^,  (25464-000, Qty:2) 
Burst/Ruptured  (25464-000, Qty: 1) 

Dielectric  Bieakdoim  (24417-OOU,NR) 
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Part  Faijuro  Norm  Fail  Data 

Desc.  Modc/Mech  Dist.  Dist.  Source (a) /Dotal  la 


Capacifor  (continued) 

Other  (continued) 

Ctiange  in  Value  NR  Change  in  Value  (24997-000, NR) 


Capacitor, Aluminum  (Summary) 

Shorted  49. 3% 
Opened  ..4,0% 
Seal  Failure  15.4% 
Drift  1.3% 


Capacitor, Aluminum, blectrolyt ic 

Shorted  38.0% 

Seal  Failure  31.0% 

Opened  31.0% 


Sources : 1 

38.0%  Short  (25038-000,38.0%) 

31.0%  Electrolyte  Loss/Soal  (25038-000,31.0%) 
31.0%  Open  (25038-000,31.0%) 


Capacitor, Aluminum, Electrolytic, Foil  Sources: 5 

Shorted  53.4%  49.3%  Short -Ruptured/Crac)ced  Dielectric  (25016-000, NR) ,  High 

Disipatlon  Factor-Defective  Termination  (25016-000, NR) ,  High 
Dlsipation  Factor-Inpared  Seal  (25016-000,  NR) ,  Low  Z 
(24991-000,70.0%),  Short  (24993-000,30.0%) 

(24997-000,33.0%),  Excessive  Lea)tage  Current 
(24993-000,15.0%) 


Opened  35.0%  32.3%  Open-Defective  Termination  (25016-000, NR) ,  High  Z 

(24991-000,30,0%),  Open  (24993-000,40.0%)  (24997-000,27.0%) 

Seal  Failure  9.7%  9.0%  Electrolyte  lea)tage  and  seals  (24997-000,27.0%) 

Drift  1.8%  1.7%  ILow  Capacitance- Impared  Seal  (25016-000, NR) ,  Decrease  In 

Capacitance  (24993-000,5.0%),  Decrease  In 
Capacitance-Vaporization  of  Eloctrolyt  (24417-000, NR) 

Un]<nown  -  7.7%  Un)cnown  (24993-000,  10.0%)  (24997-000,13.0%) 


Capacitor, Fixed  Sources:5 

Shorted  48.9%  48.6%  Short-Dielectric  strength  (25000-000, Qty: 1 ) ,  Short 

(24990-000,80.0%)  (24990-000,  99.0%)  (25000-000,  Qty:  1) 
(25000-000, Qty:2)  (25000-000, Qty:2)  (25000-000, Qty:2) 
(25000-000, Qty:17)  (25027-000, Qty:l) ,  Short -Ruptured/Crac)<ed 
Dielectric  (25016-000, NR) 

Opened  28.5%  28.4%  Open  (24990-000,1.0%)  (24990-000,20.0%)  (25000-000, Qty : 6) 

(25000-000, Qty:9) ,  Open-Defective  Termination 
(25016-000, NR) ,  Open-Insufficient  Lead  To  Element 
Attach-Internal  (10722-000, Qty: 1) 

Drift  21.9%  21.8%  Parameter  Drift-Intermittent  (25000-000, Qty :1) 

(25000-000, (}ty:2)  (25000-000, Qty:6) ,  Parameter  Drift-Power 
Factor  (25000-000, Qty:l)  (25000-000, Qty :2)  (25000-000, Qty:4) 
(25000-000, 0ty:4)  (25000-000,0ty:4)  (25C00-C00,  Qty :  6) 
(25000-000, Qty: 6)  (2500u -000,Qty:7)  (25000-000, Qty:20) 
(25000-000, Qty:57) ,  Parameter  Drift-General 
(25000-000, Qty: 1)  (25000-000,Qty :2) ,  Parameter 
Drift-Insulation  Resistance  (25000-000, Qty: 1) 

(25000-000, Qty:2)  (25000-000, Cty:2)  (25000-000, Qty:3) 
(25000-000, Qty:4)  (25000-000, Qty:6)  (2500P-'^00,  Qty :  8) 
(25000-000,Qty:10)  (25000-000, Oty:23)  (2500j-000,Qty:67) , 

•  Parameter  Drift-Delti  C  (25000-000, Qty:2)  (25000-000, Qty :2) 
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t’art  Pa-luro  Norm  K'alJ 

I'fcsc.  Mo&j/Mech  Dj  st .  Dist. 

Capacitor, Fixed  (coot.  Iniied) 

Drift  (continued) 


Corroded  0,'l\  0.7% 

Seal  Failure  <0.1%  <0.1% 

Induced  0.3% 

Unknown  0.2% 

Other  — - —  P.0% 

Change  in  Capac.  NR 

High  Olsipation  Factor  NR 

Seal/Gaskot  Failure  NR 


Capacitor, Fixed, Ceramic 

Shorted  46.7%  41.1% 


Data 

Source (s) /Details 


(25000-000, 0ty:.3)  (25000-000,  Qty  !  6)  (25000-000,  Qty:  H  ) 
(25OOO-P00,Qty!32)  (25000-000, Qty:h3)  (25000-nnn,  ory.'/n) 

Corro».lori  (2SO0O-OOO,Oty:  14) 

Seal  «akj»ge  (25000-000,0ty 1 1 ) 

Mechanical  Damage  (25000-000, Clty:6) 

Unknown  (25000-000, Qi y: 3) 


keduced  Capacltance-Huptureri/Cracked  Dielectric 
(25016-000,1  .),  raiajTij nat  ion.  Reduced  Capacltance-Impared 
Seal  (25016-000, NR) 

High  Dissipation  Factor-Defective  Terminat io., 

(25016-000, NP) 

Low  Irs.jlation  Reslstance-Jmpared  Seal  (25016-000, NR) 


Sources: 10 

Short  (24417-000, NR)  (24992-000,75.0%)  (24993-000, ju .0%) 
(24994-000.35.0%)  '•’4997-000,70.0%)  (25000-000,  "^.y:  1) 
(25000-000, Qty  :1(  (25000-000,  (Jty .  1 )  (25000-000,  Qty :  3) 

(250. 0-000, Qty:3)  (25000-000, Oty: 3)  (25C0O-OOO, Qty: 3) 
(25000-000, Qty:8)  (25000-000, 0ty:8)  (25000-000, Qty : 10) 
(25000-000, Qty:10)  (2500C-00C,Qty  :23)  (2500C-.100,0ty:23) 
(25000-000, Qty:26)  (25000-000, Qty;2G) ,  Short  -  Dielect  ric 
Strength  (25000-000, Qty :2)  (25000-000, Qty:2) 

(25000-000, Qty:2)  (25000-000,Qty :8) ,  Shirt  -  Flashover 
(25000-000, Qty :13) ,  Short-D'eiectcic  Strength 
(25000-000, Oty:2)  (25000-000, Qty:2)  (250CO-000, Qty:2) 
(25000-000,  Qty  :8),  Short -Flashover  (25000-000,  Qty :  13) ,  Low  /. 
(24991-000,50.0%),  Short -Overstress  (10722-00U, Qty: 1) , 

Short /Leaky-Cracked  Dielectric  (1072.7-000, Qty:l) , 
Shorted/Leaky-Crac)ted  Dielec. ric  (10722-000, 0ty:2) , 

.(osistive  Short  Between  Plates  (10722-000,Oty .  1 ) .  Low 
insulation  resistance  (24997-000,14.1%),  Short  (Dielectric 
Breakdown)  (25038-000,49.0%) 


Drift  26.7%  23.6%  Parameter  Drift  -  change  ir  C  (25000-000, Qty:l) 

(25000-000,0ty:l)  (25000-000, Qty: 1)  (25000-000, Qty: 1) 
(25Q00-000,Qty:5)  (25000-000, Oty:8)  (25000-000, Qty: 9) 
(25000-000, Qty: 15)  (25000-000,Qty : 32) ,  Parameter  Drift  - 
Power  Factor  (25000-000,  Qty :  1)  (25000-000,  Qty:  1) 
(25000-000,0ty:2)  (25000-000, Qty:5)  (25000-000, Qty:  6) 
(25000-000, Qty: 10)  (25000-000, QtytlO)  (25000-000,OLy : 10) , 
Parameter  Drift  -  Insul.  Resis  (25000-000, Qty: 1) 
(25000-000,0ty:l)  (25000-000, 0ty:3)  (25000-000, Qty: 3) 
(25000-000, 0ty:4)  (25000-000, Oty: 6)  (25000-000, Qty:8) 
(25000-000, Qty: 9)  (25000-000, Qty:15)  (25000-000,Qty : 17) 
(25000-000, Qty :29)  (25000-000, Qty:32) ,  Parameter  Drift  - 
general  (25000-000, Oty:2) ,  Parameter  Drl  ft-Cteneral 
(2500C-000,Oty:2) ,  Parameter  Drift-Delta  C  (250OC-00L,  Qt  y :  I ) 
(25000-000, Qty :1)  >25000-000, Qty: 1 )  (25000-000,  Qty: 1) 
(25000-000, Qty ;5)  ' 25000-000, Qty :8)  (25000-000, Qty: 9> 
(25000-000, Q»y:  10)  (25000-000, Qty:15)  (25000-OCO,Qty:32) , 
Parameter  Drift-Power  Factor  (25000-000, Qty:l) 
(25000-000,0tyil)  (25000-000,  Qtv:2)  (25000-000,  Qty:  5) 
(25000-000, Qty: 6)  (75PPO-POO,Qty:10)  (25000-000, Qty: 10) 
(25000  S90,0ty:10),  Parameter  Drift-Insulation  Resistance 
(25000-000, (.ity:l)  (25000-000,  Qty:  1)  (25000-000,  Qty :  3) 
(25000-000, (/ty:3)  (25000-000, Qty:4)  (25000-000.  Qty :  6) 
(25000-000,Qty:8j  (25000-000,  Qty :  9)  (25000-000,  Qty:  15) 
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Norm  Fall  Jata 
Ulst. .  Ulat.  Source  ts) /Dacal is 


Part  Failure 
Desc.  Mode/Macli 


.‘.'apacitot , Fixed, Ceramic  (cone Inued) 
Drift  (continued) 


(i’5000-000,Qty;l'’>  {2500U-000, Qty : '•’‘U  <  P^OOO-OQO, Qty :  I?)  , 


Opened  21.11  18.61  Open  (24417-000,  NR)  (24992-000,25.01)  (24  993-000,  5.0%) 

(24994-000,20.01)  (25000-000, Qty: 1)  (25000-000, Qty; 1) 
(25000-000, Qty:8)  (25000-000, 0ty:8)  (25000-000,  Ot.y;  8) 
(25000-000, Qty:8)  (25038-000,  18 .0%) ,  Hlqh  2 
(24991-000,50.01),  Plato  Open-Tliln  Metallization 
(10722-000,0ty:2)  (10722-000, Qty:2) ,  Open  Circuit 
(24997-000,5.0%) 


Contaminated  4.2%  3.7%  Drift  Surface  Contamination  (25030-,' DC,  4 .0%) ,  Low 

insulation  Resistance  Surf.  Contan.  (25038-000,29.0%) 

l.ea)tinq  1.3%  1.1%  i,aa)cy  At  'iigh  Temperature  (10722-000, 0ty:l) 

Induced  -  11.3%  Mechanical  Damage  (25000-000, QtytO)  (25000-000, Qty : 8) , 

Damaged  ^25027-000, Qty ; 1) 

Onlrnown  -  '.6%  Unlcnown  (24993-000,5,0%) 


Capacitor, Fixed, Chip 
Opened 


Sources:! 

100.0%  100.0%  Open-Fractured  (25001-000, Qty:3) 


Capacitor, Fixed, Glass 

Sources : 1 

Shorted 

60.0% 

60.0%  Short  (24994-000,60.0%) 

Opened 

35.0% 

35.0%  Open  (24994-000,35.0%) 

Drift 

5.0% 

5.0%  Drift  (24994-000,5.0%) 

Capacitor, Fixed, Mica,  Dipped 

Sources:! 

Opened 

65.0% 

65.0%  Open  (24994-000,65.0%) 

Drift 

20.0% 

20.0%  Drift  (24994-000,20.0%) 

Shorted 

15.0% 

15.0%  Short  (24994-000,15.0%) 

Capacitor, Fixed, Mlca/Glass 
Short’d 

71.8% 

Sources: 3 

70.0%  Short  (24993-000,70.0%),  Short-Dielectric  Brea)cdown 
(24417-000, NR) ,  Short (  Dielectric  Breakdown,  Silver 
Migration)  (25038-000,87.5%) 

Opened 

12.8% 

12.5%  Open  (24993-000,15.0%)  (25038-000, 

12.5%) 

Change  in  Capac. 

10.3% 

10.0%  Change  in  C  -Moisture  Absorption- 

(25038-000,25.0%) 

Change  in  Value 

5.1% 

5.0%  Change  In  Value  (24993-000,10.0%) 

Unlcnown 

2.5%  Unlcnown  (24993-000,5.0%) 
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“art  Fdiluv.j 
Cose.  Modc/Mwoh 


Norm  Fail  Data 

Dlst,  Uist.  Source (s) /Datalls 


Capacitor, Fixed,  Papor 
Sho: tea 


Sources !2 

63.2%  60.0%  Short-Ruptured/Craclted  Die  Metric  (25016-000,  NR)  ,  Short 

(249<i'-000,30.0%)  (24993-000,  aO.0%) 


Opened 


36.8%  35.0%  Open-Defective  Termination  (25016-000, NR) ,  Open 

(.;4993-  000,  5. 0%)  (14993-000,65 . 0%) 


5.0%  Unknown  (.^4993-000,  5 .0%)  (24993-000,5.0%) 


Other 

K'gh  Dlsipation  Factor 


NR  High  Disipation  Facti  r-Defectivc  Termination  (25016-000,  NR) 


Seal/Gasket  Failure 


NR  Low  Insulation  Resistant  -Impaired  Seal  (250 16-000, NR) 


Capacitor,  Fixed, Paper/Plastic  Sources:4 

Opened  38.3%  37.9%  Oper.  (250OO-0u0,Qty:l)  (25000-000, Qty:l)  (25000-000, Qty:3) 

(25000-000, Qty:7)  (25000-000, OtyilO)  (25000-000, Oty:32) 
(25038-000,47.0%),  High?,  (24  991-000,59.0%) 

Drift  33.3%  32.9%  Parameter  Drift-Delta  C  (25000-000, Qty: 1)  (25000-000, Qty:2) 

(25000-000, Qty:2)  (25000-000, Qty:4)  (25000-000, aty:5) 
(25000-000, Qty:6)  (25000-000, Qty :0)  (25000-000, Qty: 11) 
(25000-000, Qtyjll)  (25000-000, Qty:21)  (25000  000, Qty:24) 
(25000-000, Qt,Y:27) ,  Parameter  Drift-intermittent  or  Noise 
(25000-000, Qtyil)  (25000-000, Qty:l)  (25000-000, Qty:5) , 
Parameter  Drift-  Power  Factor  (25000-000, Qty : 1) 

(25000-000, Qtyil)  (25000-000, Qtyil)  (25000-000, Qtyi2; 
(25000-000, Qtyi3)  (25000-000, Qty:6)  (25000-000, Qty i 12) 
(25000-000, Qtyi2J) ,  Parameter  Dri  ft-Gent-raJ 
(25000-000, Qtyil)  (25000-000, Qtyil)  (25C00-000,Qty  1 1) 
(25000-000, Qty:44) ,  Parameter  Drift-Insulation  Resistance 
(25000-000, Qtyil)  (25000-000, Qty : 1)  (25000-000, Qty i ’ ) 
(25000-000, Qtyi2)  (25000-000, Qtyi4)  (25000-000, Qtyi4) 
(25000-000, Otyi4)  (25000-000,Qtyi4)  (25000-000, QtyiS) 
(25000-000, QtyilO)  (25000-000, Qty il2)  (25000-000, Qty i22l 
(2500P-000,Qtyi23)  (25000-000, Qty i40)  (25000-000, Qty i 42) , 
Capacitance  Drift  (24417-000, NR) ,  Inutatoility  with 
Temperature  (24417-000, NP) ,  Capacitance  Shift 
(25038-000,  42.0%) 

Shorted  25.8%  25.5%  Short-Dielectric  Strength  (25000-COO , Qty : 1 ) 

(25000-000, Qtyil)  (25000-000,  Qty  i  9)  (25000-000,  (Jt  y  i ,  i)  , 

Short -Dielectric  strength  (25000-000, Qty i 1 ) 

(25000-000, Qtyi2)  (25000-000, Qty l3)  (25000-000, Qt y; 1 i ) , 
Short-Flashover  (25000-000,  Qty i 6)  (25000-000,  Qtyi 61) ,  Short 
(25000-000, Qty:2)  (25000-000, Qty i 3)  (25000-000, Qty 1 5) 
(25000-000, Qty:6)  (25000-000, Qtyi6)  (25000-000, Qtyi20) 
(25000-000,Qtyi22)  (25038-000,11.0%),  Low  2 
(24991-000,41.0%),  High  Dissipation  Factor  (24417-000, NR) , 
Low  Insulation  Resistance  (24417-000, NR) 


Corroded  2.2%  2.1%  Corrosion  (25C0C-000,Qty i2)  (250CO-OOC,Qt yi3) 

(25000-000, Qtyi 40) 

Seal  Failure  0.4%  0.4%  Seal  Lea)rayes  (250CO-000, Qtyil)  (250O0-0C0,  Q!  y  1 8) 

Induced  -  0.7%  Mechanical  Damage  (25000 -000,  Qty :  5)  (250CO-OUO,  Q' y :  7)  ,  Pa-t 

Struc)t/Damaged  -  Broken/Dainaged  (25000-000, Qtyil ) 

Unknown  -  0.5%  Un)tnown  (25000-000, Qtyi  10) 
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Part  Failure  Norm  Fail  Data 

Desc.  Mode/Mech  Dlst.  Dlst.  Source  (a,  ,’Oetatla 


Capacitor, Fixed, Plaatic  Sourcaa;3 

Shorted  41.7%  29.3%  Short  (24990-000,50.0%)  (24994-000,35.0%) 

(24997-000,  11.0%),  LowI.R.  (24997-.000,  10 .0%)  ,  High 
Diaaipation  factor  (24997-000,10.0%) 

Opened  40.6%  38.3%  Open  (24990-000,50.0%)  (24994-000,15.0%)  (24997-000,47.0%) 

Drift  17.7%  16.7%  Drift  (24994-000,50.0%) 

Induced  -  5.7%  Quality  defecta  (24997-000,16.0%) 


Capacitor, Fixed, Polycarb  Sources !l 

Shorted  60.0%  60.0%  Short  (24992-000,60.0%) 

Opened  40.0%  ‘i0.0%  Open  (24992-000,40.0%) 


Capacitor, Fixed, Tantalum 
Shorted 


Opened 


Drift 


Iiitermittent  Operation 


Corroded 

Unknown 


Sources: 4 

52.6%  50.4%  Short  (24992-000,  60.0%)  (24993-000,35.0%)  (24997-000,  31.0%) 

(25000-000, 0ty:2)  (25000-000, Qty:14)  (25000-000, Qty:30) 
(25000-000, Qty :91) ,  Excessive  Leakage  Current 
(24993-000,10.0%),  High  leakage  current  (24997-000,15.0%) 

29.3%  28.1%  Open  (24992-000,40.0%)  (24993-000,35.0%)  (24997-000,10.5%) 

(25000-000, Qty:l)  (25000-000, Qty : 1)  (25000-000, Qty : 1) 
(25000-000, Qty:2)  (25000-000, Qty:4)  (25000-000, Qty!4) 
(25000-000, Qty:  6)  (25000-000,  Qty:  6) ,  High  Impedance  &  other 
(24997-000,17,5%) 

10.8%  10.4%  Para.  Drift-  Power  Factor  (25000-000, Qty :1) 

(25000-000, Otv:48),  Para.  Drift-  Delta  C  (250UO-000, Qty : 1) 
(25000-000, Qty:l)  (25000-000, Qty : 1)  (25000-000, Qty:2) 
(25000-000, Qty:12) ,  Para.  Drift-  Insulation  Ros. 

(25000-000, Qty:2)  (25000-000, Qty: 3)  (25000-000, Qty : 4) 
(25000-000, Qty:5)  (25000-000, Qty:18) ,  Para.  Drift-  Delta  R 
(25000-000, Qty:l) ,  Decrease  In  Capacitance  (24993-000,5.0%) 

7.1%  6.8%  Intermittent  (24997-000,26.0%)  (25000-000, Qty : 1) 

(25000-000,Qty:2) 

U.2%  0.2%  Misc.-  Corrosion  (25000-000, Qty :2) 

-  4.2%  Unknown  (24993-000,15.0%)  (25000-000, Qty :2) 

(25000-000, Qty:3) 


Capacitor  ,  Fixed,  Tantalum,  Slug 

Shorted 


Sources: 2 

100.0%  100.0%  short -External  Overstress  (10722-000, Qty:l) 


O-her 

.  0.0% 

Opened 

NR 

Open 

(24417-000, NR) 

Oc^pacittince 

NR 

Loss 

of  Capacitance  (24417-000, NR) 
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Part  Failure 

Desc.  Mode/Mech 

No  rm 
Dist . 

Fail 

Dist. 

Capacitor, Tantalum  (Summary) 
Shorted 

Opened 

Drift 

Iiitormittoiit  Operation 

High  Leakage  Current 

Loss  of  Capacitance 

61.9% 

16.0% 

11.3% 

4.6% 

4.1% 

2.2% 

Capacitor, Tantalum,  Electrolytic, 
Shorted 

•  Foil 

42.0% 

42.0% 

Opened 

23.3% 

23.3% 

Drift 

16.7% 

16.7% 

Intermittent  Operation 

12.2% 

12.2% 

Loss  of  Capacitance 

5.8% 

5.8% 

Capacitor, Tantalum, Electrolytic, 
Shorted 

Solid 

67.3% 

67.3% 

Opened 

14, 

.5% 

14.5% 

Drift 

10, 

.0% 

10.0% 

High  Leakage  Current 

8. 

.3% 

8.3% 

Other 

0.0% 

Intermittent  Operation 

NR 

Capacitor, Variable, Air  Dielectric 

Intermittent  Operation  100.0%  100.0% 


Capacitor, Variable, Parallel  Plate 

Leaking  100.0%  100.0% 


Capacitor, Variable, Piston 


Drift 

60. 

.0% 

60, 

.0% 

Shorted 

30, 

.0% 

30, 

.0% 

Opened 

10, 

.0% 

10, 

.0% 

Data 

Source (s) /Details 


Sources; 4 

Low  Z  (24991-000,70.0%),  Short  (24994-000,10.0%) 
(25038-000,21.0%),  Leakage  Current  (25038-000,15.0%) 

High  Z  (24991-000,30.0%),  Open  (24994-000,40.0%) 

Drift  (24994-000,50.0%),  Decrease  In 
Capacitance-Vaporization  of  Electrolyt  (24417-000, NR) 

Intermlttent/Open  (25038-000, 36.5%) 

Loss  of  Electrolyte  (High  Impedance)  (25038-000,17.5%) 


Sources: 6 

Short -Ruptured/Cracked  Dielectric  (25016-000, NR) ,  High 
Disipation  Factor-Defective  Termination  (25016-000, NR) ,  Low 
Insulaution  Resistance-Impared  Seal  (25016-000, NR) ,  Low  Z 
(24991-000,83.0%),  Short  (24  994-000,55.0%) 

(25038-000,31.0%),  Shorted  Dielectric  (24417-000, NR) , 
Short-Faulty  Cap/Overstress  (10722-000, Qty: 1) 

Open-Defective  Termination  (2501 6-000, NR) ,  High  Z 
(24991-000,  17.0%),  Open  (24994-000,5.0%)  (25038-000,36.0%), 
Open  Internal  Connections  (24417-000, NR) 

Drift  (24994-000,40.0%) 

High  Leakage  Current  (25038-000,33.0%) 


Intermittent  Internal  Connections  (24417-000, NR) 


Sources ;1 

Intermitent-Crack  (25001-000, Qty :1) 


Sources:! 

Won't  Hold  Charge  (25027-000, Qty :3) 


Sources;! 

Drift  (24994-000,60.0%) 
Short  (24994-000,30.0%) 
Open  (24994-000,  10.0%) 
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Norm  Fell  Data 
D.lst.  Dlat.  Source(s) /Details 


Part  Failure 
Desc.  Mode/Mech 


Carriage, Stake  Sources:! 

Broken  08.9%  80.0%  Broken/Damaged  (25101-000, Qty:4) ,  Oversize  -  Broken/Damaged 

(25101-000, Qty;l) ,  Broken/Separated  -  Inop/Unserviceable 
(25101-000, Qty:3) 

Bent/Dented/Warped  11.1%  10.0%  Warped/Bent  -  Brokon/Damaged  (25101-000,0ty : 1) 

Unknown  -  10.0%  Unknown  (25101-000, Qty: 1) 


Case, Carrying 

Cracked/Fractured 

23.5% 

Out  of  Adjustment 

23.5% 

Broken 

23.5% 

Worn 

17.6% 

Battery  Failure 

5.9% 

Binding/Sticking 

5.9% 

Induced 

Sources:! 

16.7%  Cracked  (25101-000, Qty : 1) ,  Vibration  -  Cracked 
(25101-000, Qty:3) 

16.7%  Out  Of  Adjustment  -  Inop  Man  Elevation  (25101-000,QLy :2) , 

Out  Of  Adjustment  -  Noisy  (25101-000, Qty:2) 

16.7%  Broken/Damaged  (25101-000, Qty : 4) 

12.5%  Worn  -  Broken/Damaged  (25101-000, Qty: 1)  (25101-000, Qty: 2) 

4.2%  Batteries  Boiling  (25101-000, Qty:l) 

4.2%  Vibration  -  Binding/Sticking  (25101-000, Qty:l) 

29.2%  Item  Abuse/Neglect  -  Broken/ Damaged  (25101-000, Qty:2) , 

Improper  Maintenance  -  Broken/Damaged  (25101-000, Qty:3) , 
Overtorqued  -  Inop  Man  Elevation  (25101-000,Qty : 1) ,  Improper 
Installation  -  Broken /Damaged  (25101-000, Qty:l) 


Case, Collimator  Sources:! 

Cracked/Fractured  80.0%  66.7%  Cracked/Split-Craoked  (25101-000, Qty:l) ,  Cracked 

(25101-000, Qty:2)  (25101-000, Qty :5) 

Broken  20.0%  16.7%  Broken/Damaged  (25101-000, Qty : 1) ,  Part  Struck/Damaged  - 

Broken/Damaged  (25101-000, Qty: 1) 

Induced  -  16.7%  Item  Abuse/Neglect  -  Broken/Damaged  (25101-000, Qty: 1) 

(25101-000,  Qty:  1) 


Cathode  Ray  Tube  Sources:! 

Induced  -  <0.1%  Focusing  Degradation  (22540-000, NR) 


Other 

Mechanical  Overstress 
Seal/Casket  Failure 


100.0% 

NR  Mechanical  Overstress  (22540-000, NR) 
NR  Degradation  of  Seals  (22540-000, NR) 


Cathode  Ray  Tube, Displ  y  Monitor 
Out  of  Spec. 

Broken 

Unknown 


Sources : 1 

71.4%  38.5%  Out  of  Tolerance  (20609-000, Qty :5) 

28.6%  15.4%  Broken  (20609-000, Qty: 2) 

-  46.2%  Unknown  (20609-000, Qty : 6) 
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Part  Failure 

Desc ,  Mode/Mech 

Norm 
Dlst . 

Fail 

Dist. 

Cathode  Ray  Tube, Display  Unit 

Power  Supply  Failure 

46.0% 

46.0% 

Loss  of  Control 

34.0% 

34.0% 

Performance  Degradation 

20.0% 

20.0% 

Other 

0.0% 

Open  Filament 

NR 

Chain 

Bent/Dented/Warped 

100.0% 

20.0% 

Induced 

40.0% 

Unknown 

40.0% 

Charger 

Degraded  Output 

73.8% 

48.0% 

No  Output 

26.2% 

17.0% 

Unknown 

35.0% 

Charger , Rect i fler-Stat ionary, Fe  rro- 

-Resonant 

Degraded  Output 

100.0% 

52.0% 

Unknown 

48.0% 

Charger, Rectifier-Stationary, Magnetic  Amplifier 

Degraded  Output 

100.0% 

48.0% 

Unknown 


52.0% 


Data 

Souic«(s) /Oatalla 


Sources :2 

Power  Supply  (24996-000,46.0%)  (24997-000,46.0%) 

Control  and  Misc.  (24996-000,34.0%)  (24997-000,34.0%) 

C.R.  Tube  (24996-000,20.0%)  (24997-000,20.0%),  CR 
Tukjes-Loss  of  Trace,  Decline  in  Illumination  (24996-000, NR) 
(24997-000, NR) ,  LED's-Decline  in  Illumination,  Fail  to  Light 
(24996-000, NR)  (24997-000, NR) ,  Liquid  Crystal-Decline  in 
Illumination,  Instability  (24996-000, NR)  (24997-000, NR) , 
Vacuum  Fluorescent-Fail  to  Light  (24996-000, NR) 

(24997-000, NR) ,  Plasma-Loss  of  Illumination  (24996-000, NR) 
(24997-000, NR) 


Incandescent-Open  Filament,  Intermittent  (24996-000, NR) 
(24997-000, NR) 


Sources : 1 

Collapsed/Bent  (25101-000, Qty: 1) 

Item  Abuse/Neglect  -  Collapsed/Bent  (25101-000, Qty : 1) ,  Fell 
Off  Or  Lost  -  Missing  (25101-000, Qty:l) 

Unknown  (25101-000, Qty:2) 


Sources : 1 

Degraded  -  Low  Output  (18175-000,29.0%)  (18175-000,29.0%), 
Degraded  -  High  Output  (18175-000,6.0%)  (18175-000,6.0%), 
Degraded  -  Erratic  Output  (18175-000,13.0%) 
(18175-000,13.0%) 


Catastrophlc-No  Output  (18175-000,34.0%) 

Unknown  (18175-000,18.0%)  (18175-000,18.0%) 
(18175-000,34.0%) 


Sources : 1 

Degraded  -  Low  Output  (18175-000,37.0%),  Degraded  -  High 
Output  (18175-000,3.0%),  Degraded  -  Erratic  Output 
(18175-000,12.0%) 

Unknown  (18175-000,13.0%)  (18175-000,35.0%) 


Sources:! 

Degraded  -  Low  CJutput  (18175-000,27.0%),  Degraded  -  High 
Output  (18175-000,1.0%),  Degraded  -  Erratic  Output 
(18175-000,20.0%) 

Unknown  (18175-000,21.0%)  (18175-000,31.0%) 
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Norm  Pall  Data 
Dlst.  Dlat.  Source (s) /Datalls 


Part  Failure 
Desc.  Mode/Mech 


Charger, Rectifier-Stationary, Silicon  Controlled  Sourcesil 


Degraded  Output  100.01  45.0%  Degraded  -  Low  Output  (18175-000,24.0%),  Degraded  -  High 

Output  (18175-000,14.0%),  Degraded  -  Erratic  Output 
(18175-000,7.0%) 

Unlrnown  -  55.0%  Unknown  (18175-000,20.0%)  (10175-000,35.0%) 


Charger, Stationary  Sourcesil 

Degraded  Output  58.5%  48.0%  Degraded  -  Low  Output  (18175-000,29.0%),  Degraded  -  High 

Output  (18175-000,6.0%),  Degraded  -  Erratic  Output 
(18175-000,13.0%) 

No  Output  41.5%  34.0%  Catastrophic-No  Output  (18175-000,34.0%) 

Unicnown  -  18.0%  Unknown  (18175-000,  18.0%) 


Chopper 


Contact  Failure 

47.5% 

Shorted 

25.0% 

Opened 

25.0% 

Coil  Failure 

2.5% 

Sources: 2 

47.5%  Contact  Failure  (24993-000,95.0%) 
25.0%  Short  (24992-000,50.0%) 

25.0%  Open  (24992-000,50.0%) 

2.5%  Coil  Failure  (24993-000,5.0%) 


Circuit  Breaker  (Summary) 

Opens  Without  Command 

29.1% 

Does  Not  Open 

27.5% 

Cracked/Fractuted 

11.6% 

Degraded  Operation 

8.7% 

Broken 

8.7% 

Mechanical  Failure 

8.4% 

Intermittent  Operation 

6.0% 

Circuit  Breaker  Sources: 15 

Opens  Without  Command  27.7%  17.3%  Spurious  Open  (24990-000,45.0%),  Ocen  (22540-000,38.0%) 

(23038-001, Qty:l)  (23038-001, Qty: 1)  (23038-001, Qty: 1 ) 
(23038-005, Qty:l)  (24992-000,35.0%)  (24992-000,38.0%), 
Catastrophic-Opens  Without  Command  (18175-000,1.0%) 
(18175-000,1.0%)  (18175-000,2.0%)  (18175-000,2.0%) 
(18175-000,3.0%)  (18175-000,3.0%)  (18175-000,4.0%) 
(18175-000,4.0%)  (18175-000,12.0%),  Catastrophic-Fail.*.  To 
Carry  Current  (18175-000,1.0%)  (18175-000,1.0%) 
(18175-000,1.0%)  (18175-000,1.0%)  (18175-000,1.0%), 
Catastrphoic-Opens  Without  Command  (18175-000,2.0%), 
Catastrphoic-Fails  To  Carry  Current  (18175-000,1.0%), 
Catastrophic-Does  Not  Close  On  Cortmand  (18175-000,  14.0%), 
Premature  Opening  (24996-000,42.0%),  Open  Circuit 
(24997-000,38.0%),  Premature  trip  (24997-000,16.0%) 

Does  Not  Open  26.2%  16.4%  Fails  to  Open  (24990-000,40.0%),  Close  (24992-000,65.0%), 

Short  (22540-000,38.0%)  (24992-000,38.0%)  (24997-000,16.0%), 
Catastrof^ic-Does  Not  Open  On  Command  (18175-000,3.0%) 
(18175-000,6.0%)  (18175-000,6.0%)  (18175-000,6.0%) 
(18175-000,7.0%)  (18175-000,7.0%)  (18175-000,9.0%) 
(18175-000,9.0%)  (18175-000,19.0%),  Catastrophic-Breakdown 
Across  Open  Pole-Intern  (18175-000,1.0%)  (18175-  000,  1.0%) 
(18175-000,1.0%)  (18175-000,2.0%)  (18175-000,2.0%) 
(18175-000,4.0%)  (18175-000,6.0%),  Catastrophic-Breakdown 
Across  Open  Pole-Extern  (18175-000,1.0%)  (18175-000,4.0%), 
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Part  Failure  Norm  Fail  Data 

Daso.  Mode/Mech  Dlst.  Dist.  Source (s) /Details 


Circuit  Breaker  (continued) 

Does  Not  Open  (continued) 

Catastrophic-Closes  Without  Command  (18175-000,1.0%) 
(18175-000,1.0%)  (18175-000,1.0%)  (18175-000,1.0%) 
(18175-000,1.0%)  (18175-000,1.0%),  Catastrophic-Does  Not 
Break  The  Current  (18175-000,1.0%)  (18175-000,1.0%) 

(18175-000,1.0%)  (18175-000,1.0%),  Catastrophic-Breakdown 
Between  Poles-Exter  (18175-000,1.0%)  (18175-000,6.0%), 

Catastrphoic-Does  Not  Open  On  Command  (18175-000,5.0%), 
Catastrpholc-  Does  Not  Break  The  Current  (18175-000,1.0%), 
Catastrphoic-Breakdown  To  Earth  (Internal)  (18175-000,1.0%), 
Catastrphoic-Breakdown  Across  Open  Pole  (Intern) 
(18175-000,2.0%),  Catastrphoic-Breakdown  Across  Open  Pole 
(Extern)  (18175-000,1.0%),  Catastrophic-Breakdown  To 
Earth-Inter  (18175-000,1.0%)  (18175-000,1.0%), 
Catastrophic-Breakdown  To  Earth-Extern  (18175-000,1.0%), 
Shorted /Grounded  (23038-002, Qty: 1)  (23038-002, Oty: 1) 


Degraded  Operation 


C racked /Fractured 


Broken 


Mechanical  Failure 
Unknown 


Induced 


19.3%  12.1%  Degraded  (18175-000,32.0%)  (18175-000,67,0%) 

(18175-000,68.0%)  (18175-000,69.0%)  (18175-000,70.0%) 
(18175-000,70.0%)  (18175-000,71.0%)  (18175-000,72.0%) 
(18175-000,75.0%)  (18175-000,  78.0%)  (20609-000, Qty :  9)  ,  Weak 
(23038-004, Qty:l) 

10.6%  6.6%  Broken/Fractured  (23038-001, Qty:2)  (23038-001, Qty:3) 

(23038-001, Qty:3)  (23038-002, Qty : 1)  (23038-006, Qty : 3) , 
Cracked  (23038-004, Qty:2) ,  Broken  Fractured 
(23038-006,Qty:l) 

8.3%  5.2%  Broken  (23038-002, Qty : 3)  (23038-004, Qty:l) 

(23038-004, Qty:l)  (23038-004, Qty :10)  (23038-005, Qty:l) 
(23038-005, Qty:l)  (23038-005, Qty : 1)  (23038-005, Qty:2) 
(23038-005, Qty :3)  (23038-0n5,Qty:4) 

8.0%  5.0%  Mechanical  Failure  Of  Tripping  Device  (24993-000,70.0%) 

-  11.4%  Unknown  (18175-000, NR)  (23036-001, Qty:3)  (23038-002, Qty :1) 


(23038-002, Qty:l) 
(23038-002, Qty:3) 
(23038-004, Qty:l) 
(23038-005, Qty:l) 
(23038-005, Qty:2) 
(23038-005, Qty:3) 


(23038-002, Qty:l) 
(23038-004, Qty:l) 
(23038-004, Qty:3) 
(23038-005, Qty:l) 
(23038-005, Qty:2) 
(24993-000,30.0%) 


(23038-002, Qty:l) 
(23030-004, Qty:l) 
(23038-004, Qty:9) 
(23038-005, Qty:l) 
(23038-005, Qty:3) 
(24997-000,  19.0%) 


2.1%  Caused  By  Other  Dev.  (23038-001, Qty : 1)  (23038-001, Qty : 1) 
(23038-005, Qty :1)  (23038-005,Qty :1) ,  Overload 
(23038-001, Qty:l)  (23038-004, Qty:l) ,  Wrong  Part 
(23038-004, Qty :1)  (23038-004,Qty  :3) 


Other  (<%5)  -  23.9% 

Loss  of  Control  3.1%  Control  Inoperative  (23036-001, Oty:l)  (23038-002, Qty:l) 

(23038-003, Oty:l)  (23038-004, Qty:l)  (23038-006, Qty: 1) 

Intermittent  Operation  3.0%  Unstable  (22540-000,19.0%)  (24992-000,19.0%),  Intermittent 

(23038-004, Qty :1)  (24997-000,11.0%) 

Burred  2.9%  Burred/Charred  (23038-003, Qty:l)  (23038-003, Qty:!) 

No  Operation  2.6%  Failures  In  Operation  (24996-000,32.0%) 

Fails  to  Close  1.8%  Fails  to  Close  (24990-000,5.0%)  (24996-000,5.0%), 


CatastrofAiic-Does  Not  Close  On  Command  (18175-000, NR) 
(18175-000,10.0%)  (18175-000,13.0%)  (13175-000,13.0%) 
(18175-000,13.0%)  (1817.5-000,15.0%)  (18175-000,16.0%) 
(18175-000,18.0%)  (18175-000,25.0%),  Catastrophic-Does  Not 
Make  The  Current  (18175-000,1.0%)  (18175-000,1.0%) 
(18175-000,1.0%)  (18175-000,2.0%),  Catastrphoic-Does  Not 
Close  On  Command  (18175-000,15.0%) 

Contact  Failure  1.5%  Contact  Defective  (23038-001, Qty:l)  (23038-002, Qty:l) , 
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Part  Failure 
Desc.  Mode/Mech 

Circuit  Breaker  (continued) 
Other  (continued) 

Seized 

Worn 

Lamp  Failure 
Ar  c  1  ng  /  Spa  r)t  i  ng 

Loss  of  Power 
No  Output 

Insulation  Failure 
Bent /Dented/Warped 
Drift 

Janmed/Stuc)t 
Incorrect  Voltage 
Burned/Charred 
Blown  Fuse 

Brea)tdown  Between  Poles 

Brea)(down  to  Earth 


Norm  Fall  Data 

Dist.  Dist.  Source (s) /Details 


Contact/Conn  Defect  (23038-006, Qty: 1) 

1.5%  Seized  (23038-002, Qty:3) ,  Bind/Friction/Selzed 
(23038-002, Qty:2) 

1.4%  Worn  Excessively  (23038-001, Qty : 1)  (23038-004, Qty : 3) 

1.4%  No  Indicating  Light  (23038-003, Qty : 1) 

1.2%  Arcing  And  Damage  (24990-000,10.0%),  Arcing 
(22540-000, 5.0%)  (24992-000,5.0%) 

0.6%  Electrical  Pwr  Loss  (23038-001, Qty:l)  (23038-001, Qty :1) 

0.6%  No  Output  (23038-001, Qty:l)  (23038-004,  Qty : 1) 

(23038-004, Qty:l) 

0.4%  Insulation  Brea)cdown  (23038-002,Qty :  1)  (23038-004, Qty :  1) 

C.4%  Dented  (23038-005, Qty:2) 

0.3%  Fluctuates  Unstable  (23038-002, Qty : 1) 

0.3%  Jammed  (23038-002, Qty : 1) 

0.3%  Incorrect  Voltage  (23038-002, Qty :!) 

0.3%  Burned/Charred  (23038-004, Qty:2) 

0.2%  Fuse  Blown  (23038-005, Qty : 1) 

<0.1%  Catastrophic-Brea)cdown  Between  Poles-Exter 

(18175-000,1.0%),  Catastrophic-Brea)cdown  Across  Open 
Pole-Intern  (18175-000,2.0%) 

<0.1%  Catastrophic-Brea)tdown  To  Earth-Extern  (18175-000,1.0%) 


Circuit  B re a)cer, Magnetic 
Stuc](  Open 

No  Movement 

Noisy 

Intermittent  Operation 

Stucjc  Closed 

Out  of  Adjustment 

Crac)ced/Fractured 

Unlcnown 


Sources:! 

38.8%  33.2%  Stuck  Open  (20609-000, Qty :62) 

18.1%  15.5%  No  Movement  (20609-000, Qty:29) 

11.9%  10.2%  Noisy  (20609-000, Qty :19) 

10.6%  9.1%  Intermittent  (20609-000, Qty:17) 

10.0%  8.6%  Stuck  Closed  (20609-000, Qty-14) ,  Short  (20609-000,Qty:2) 

5.6%  4.8%  Out  of  Adjustment  (20609-000, Qty:9) 

5.0%  4.3%  Cracked/Fractured  (20609-000, Qty :B) 

7.0%  Unknown  (20609-000, Qty: 13) 


Other  (<%5) 

Spurious/False  Operation 
Out  of  Spec. 

Improper  Timing 

Seized 

Breach 


7,5% 

3.2%  Falsa  Response  (20609-000, Qty: 6) 

1.6%  Out  of  Specification  (20609-000, Qty:3) 
1.11  Improper  Timing  (20609 -000, Qty: 2) 

0.5%  Seized  (20609-000, Qty:  1) 

0.5%  Breach  (20609-000, Qty:  1) 
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FMD-91 


Part  Failure  Norm  Fail 

Desc.  Mode/Mech  Dist.  Dlst. 


Circuit  Breaker, Magnetic  (continued) 

Other  (continued) 

Arcing/Sparking  0.5% 


Circuit  Breaker, Power  Switch 


Stuck  Open 

33.8% 

16.2% 

No  Movement 

17.7% 

8.5% 

Connector  Failure 

13.1% 

6.3% 

Out  of  Adjustment 

9.7% 

4.6% 

Stuck  Closed 

9.7% 

4.6% 

Intermittent  Operation 

8.0% 

3.8% 

Seized 

8.0% 

3.8% 

Unknown 

33.6% 

Induced 

12.5% 

Other  (<%6) 

6.2% 

Unstable  Operation 

2.3% 

Shorted 

1.5% 

Cracked/Fractured 

1.5% 

Overheated 

0.8% 

Circuit  Breaker,  Thermal 

Stuck  Open 

66.7% 

66.7% 

Shorted 

33.3% 

33.3% 

Clamp, Hose 

Worn 

50.0% 

50.0% 

Stripped 

50.0% 

50.0% 

Clamp, Shaft 

Bent/Danted/Warped 

33. 3» 

33.3% 

Out  of  Adjustment 

33.3% 

33.3% 

Corroded 

33.3% 

33.3% 

Data 

Source (s) /Details 


Arcing  (20609-000, Qty: 1) 


Sources: 2 

Stuck  Open  (20609-000, Qty!21) 

No  Movement  (20609-000, Qty: 11) 

Connector  Defective  (19542-000,12.5%) 

Out  of  Adjustment  (20609-000, Qty : 6) 

Stuck  Closed  (20609-000, Qty : 6) 

Intermittent  (20609-000, Qty :5) 

Seized  (20609-000, Qty:5) 

Unknown  (19542-000,62.5%)  (20609-000, Qty:3) 
Improper  Connections  (19542-000,25.0%) 

Unstable  (20609-000, Qty :3) 

Short  (20609-000, Qty:2) 

Cracked/Fractured  ( 20 60 9-000 , Qty : 2 ) 
Overheated  (20609-000, Qty : 1) 


Sources : 1 

Stuck  Open  (20609-000, Qty:2) 
Short  (20609-000, Qty:l) 


Sources:! 

Worn  -  Brokon/Damaged  (25101-000, 0ty:l) 
Stripped  (25101-000, Qty:l) 


Sources;! 

Harped/Bent  -  Inop  Man  Elevation  (25101-000, Qty :1) 

Out  Of  Adjustment  -  Blndlng/Stlcklng  (25101-000, Oty:l) 
No  Failure  -  Corroded  (25101-000, Qty:l) 
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FMD-91 _ 

Part  Failure  Norm  Fail  Data 

Deac.  Moda/Mech  Dist.  Diat.  Source (a) /Details 


Clutch  (Summary) 


Worn 

17.5% 

Binding/ Sticking 

17.1% 

No  Movement 

16.5% 

Bearing  Failure 

13.9% 

Degraded  Output 

13.8% 

Slipping 

11.8% 

Loss  of  Torque 

9.3% 

Clutch 

Worn 

33.3% 

33.3% 

No  Movement 

31.3% 

31.2% 

Out  of  Adjustment 

12.5% 

12.5% 

Displaced 

8.3% 

8.3% 

Jammed/ Stuck 

8.3% 

8.3% 

Degraded  Output 

6.3% 

6.2% 

Other 

0.0% 

Mechanical  Failure 

NR 

Connection  Failure  NR 


Sources :3 

Worn  Out  (20609-000, Qty:4) ,  Mechanical  Types-Wear 
(24996-000, NR) 

Antenna  Fails  to  Rotate  (19542-000,62.5%) 

Needs  Adjustment  (19542-000,25.0%) 

Displaced  (20609-000, Qty:l) 

Jammed  (20609-000,  Qty:  1) 

Antenna  Moves  Slowly  (19542-000,12.5%) 

Mechanical  Types-Mechanical  Slippage  (24996-000, NR) , 
Mechanical  Types-Failure  of  Actuating  Mechanisms 
(24996-000,  NR) 

Magnetic  Types-Faulty  Connections  (24996-000, NR) 


Clutch  Assembly  Sources:! 

Bro)(en  100.0%  25.0%  Bro)cen/feparated  -  Inop  Man  Elevation  (25101-000, Qty :  1) 

Induced  — — -  75.0%  Improper  Maintenance  -  Ncisy  (25101-000, Qty:l) ,  Lac)c  Of 

Lubrication  -  Noisy  (25101-000, Qty:2) 


Clutch, Magnetic  Sources:! 

Bearing  Failure  60.0%  52.9%  Bearing  Wear  (24993-000,45.0%) 

Lost  of  Torque  40.0%  35.3%  Loss  Of  Torque  Due  To  Internal  Mechanical  Degred 

(24993-000, 15 ,0%) ,  Loss  Of  Torque  Due  To  Coil  Failure 
(24993-000,15.0%) 

Unknown  -  11.8%  Unknown  (24993-000,10.0%) 


C lutch, Mechanical 
Binding/Sticking 

Slipping 


SS.0% 

45,0% 


Sources:! 

55.0%  Bind  (24990-000,55.0%) 
45.0%  Slip  (24990-000,45.0%) 
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Part  Failure 

Norm 

Fail 

Data 

Desc.  Mode/Mech 

Dist . 

Dlst. 

Source (s) /Details 

Clutch,  Reverse  Loc)( 

Sources : 1 

Degraded  Output 

52.2% 

46.2% 

Internal  Failure  -  Abnormal  Operation  (25101-000, Qty ; 12) 

Creep 

17.4% 

15.4% 

Internal  Failure  -  Creep  (25101-000,Qty : 1) ,  Worn  -  Creep 
(25101-000, Qty:3) 

Binding/St  lc)tlng 

13.0% 

11.5% 

Internal  Failure  -  Binding/St Icitir.g  (25101-000, Qty : 3) 

Slcipping 

8.7% 

7.7% 

S)cips  (25101-000, Qty:2) 

No  Operation 

4.3% 

3.8% 

Inop  Man  Elevation  (25101-000, Qty: 1) 

Corroded 

Ori)tnown 

4.3% 

3.8% 

11.5% 

Corroded-Creep  (25101-000, Qty: 1) 

Unknown  (25101-000, Qty: 3) 

Coil  (Summary) 

Opened 

37.9% 

Shorted 

23.5% 

Drift 

14.8% 

Insulation  Failure 

14.6% 

Lead  Damage 

4.8% 

Wire  Failure 

4.5% 

Coil 

Sources : 9 

Opened 

42.6% 

40.1% 

Open  (24990-000,75.0%)  (24992-000,10.0%)  (25000-000, Qty!2) 
(25000-000, Qty:2)  (25000-000, Qty :3)  (25000-000, Qty:53) , 
Open-Starved  solder  joint  (25001-000, Qty: 1) ,  Open  Winding 
(24993-000,25.0%),  Opened  (20609-000, Qty:55) ,  Open  Magnet 

Wire  (10722-000, Qty:l) ,  Open-Bro)cen  Winding  Wires 
(25038-000, NR) 

Drift 

18.6% 

17.5% 

Parameter  Drift-Delta  L  (25000-000, Qty:2)  (25000-000, Qty:3) 

(25000-000, Oty:3)  (25000-000, Qtyi3)  (25000-000, (5ty:3) , 
Parameter  Drift-Delta  Q  (25000-000, Qty:l) ,  Parameter 
Drift-Delta  R  (25000-000, Qty:l)  (25000-000, Oty:4) 
(25000-000, Qty:6)  (25000-000, Qty:16)  (25000-000, Qty: 16) 
(25000-000, Oty: 31 ) ,  Parameter  Drift-Insulation  Resistance 
(25000-000, Qty: 1)  (25000-000, Qty:l)  (25000-000, Qty: 19) , 
Parameter  Drift-General  (25000-000,  (Jty:  7) 
(25000-000,Qty;58),  Drift  (20609-000, Qty:66) 
(24992-000,26.7%) 


Shorted 

18.5% 

17.4% 

Insulation  Failure 

11.4% 

10.7% 

Lead  Damage 

6.1% 

5.7% 

Dielectric  Brea)idown 

1.4% 

1.4% 

Unstable  Operation 

1.4% 

1.4% 

UrJcnown 

3.8% 

Ot)Mr  (<%2) 

Intermittent  Operation 

1.9% 

0.9% 

Sfiort  Dielectric  Strength  (25000-000,Qty :  1) 

(25000-000, Oty:l)  (25000-000,0ty;3)  (25000-000, Qty:3) 
(25000-000, (Jty: 4),  Short  -  General  (25000-000,  Qty:  1) 
(25000-000, Oty; 1)  (25000-000, Oty:l)  (25000-000, Qty:4) ,  Short 
'10722-000,Qty:2)  (20609-000,Qty:8)  (24990-000,25.0%) 
(24992-000,48.3%),  Short-Insulation  BreaJidown  (25038-000, NR) 

Insulation  Deterioration  (24993-000,75.0%) 

Fractured/Damaged  Leads-Mold  Pinch  (10722-000, 0ty:2) 

Brea)idown  Between  Winding  and  Core  or  Case  Surface 
(25016-000, NR) ,  Dielectric  Biea)cdown  (24992-000,  10.0%) 

Unstable  (24992-000,10.0%) 

Un)tno«m  (20609-000, Qty ;40)  (25000-000, NR) 

(25000-000,  (Jty:  13) 


Intermittent  (2C609-000,Oty:7)  (25000-000, Qty:2) 
(25000-000,  (Jty:5) 
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_ 

i-’.'.'llure 

DOiSC,  M  (He/Mech 

CUi.l  ^CUIIL4.1IU«td) 

Other  (continued) 

Seal  Failure 

Mechanical  Damage 

Lea)(lng 

Loss  of  Q 

Change  In  Value 

Change  In  Resistance 


Winding  Failure 
Broken 


Nnrm  Fall  Data 

Dlst.  Dlst.  Sourca(s) /Details 


0.5%  Seal  Leak  (25000-000, QtysZ)  (25000-000, Qty:8) 

0.3%  Mechnlcal  Damage  (25000-000, Qty: 1)  (25000-000, Qtyi 6) 

0.2%  Leaking  (20609-000, 0ty:2) 

NR  Radical  Decrease  or  Loss  uf  0  (25016-000, NR) 

NR  Radical  Decrease  or  Loss  of  Inductance  (25016-000, NR) 

NR  Decrease  of  Insul.  Resis.  Between  Winding  and  Core 
(25016-000, NR) ,  Change  in  DC  Resistance  of  Winding 
(25016- 000,  NR) 

NR  Open  or  Short  Circuit  in  Winding  (25016-000, NR) 

NR  Broken  Lead  (25038-000, NR) 


Cell, Radio  Frequency  Sources:3 

Shorted  38.5%  36.4%  Short  (24997-000,72.0%),  Shorted  Turns  (24417-002, NR) 

Insulation  Failure  24.4%  23.0%  Insulation  Breakdown  (25038-000,14.0%),  Insulation 

Deterioration  (25038-000,32.0%) 

Wire  Failure  19.6%  18.5%  Wire  over-stress  (25038-000,37.0%) 

Opened  17.6%  16.6%  Open  Circuit  (24997-000,16.0%),  Open  Terminations 

(24417-002, NR),  Faulty  Leads  (25038-000,17.0%) 

Induced  -  2.8%  Quality  Defects  (24997-000,5.5%),  Degradation  of  Q 

(24 417-002, NR) 

Unknown  -  2.8%  Unknown  (24997-000,5.5%) 


Collimator  Sources:! 

Moisture  Intrusion  100.0%  23.5%  Internal  Moisture  (25101-000, Qty:4) 

Unknown  -  41.2%  Unknown  (25101-000, Qty:l)  (25101-000, Qty!6) 

Induced  -  35.3%  Lack  Of  Maintenance  -  Internal  Moisture  (25101-000, Qty:2) 

(25101-000,Qty:4) 


Compressor 


Seal/Gasket  Failure 

32. 

.4% 

29, 

.0% 

Bearing  Failure 

29. 

.5% 

26. 

.4% 

Valve  Failure 

20. 

.8% 

18. 

.7% 

Cooling  Failure 

9. 

.2% 

8. 

.3% 

Iitpeller  Failure 

8. 

.1% 

7, 

.3% 

UnknoMi 

.... 

... 

10. 

.4% 

Sources:! 

Leaks  from  Gaskets  and  Seals  (24996-000,28-0%) 
Bearings  Failure  (24996-000,25.5%) 

Valves  Failure  (24996-000,18.0%) 

Cooling  Fallure-If  Water  Cooled  (24996-000,8.0%) 
Inpeller  Failure  (24996-000,7.0%) 

Unknown  (24996-000,10.0%) 
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Part  F«ilur«  Norm  Fall  Data 

Dose.  Moda/Mneh  Dlsn.  Dlat.  Source (s) /Details 

Computer  Peripheral, Disk  Drive, Comp  Tape  Sources il 

Connection  Failure  50.5%  4.7%  Loose  Connection  (1 9542-roO, 4 .7%)  (19542-000,4.7%) 

IC  Failure  24.7%  2.3%  Defective  1C  (19542-000,2.3%)  (19542-000,2.3%) 

Data  Loss  24.7%  2.3%  Data  Loot  From  Tapes  (19542-000, 2 . 3%)  (19542-000,2.3%) 

Unltnown  -  65.1%  Unknown  (19542-000,65.1%)  (19542-000,65.1%) 

Induced  -  •'5.6%  Defective  (19542-000,25.6%)  (19542-000,25.6%) 


Computer  Peripheral, Track  Ball 
Lamp  Failure 

Connector  Failure 

IC  Failure 

Diode  Failure 

Induced 

Unknown 


Sources : 1 

50.3%  9.7%  CMifectlve  Lamp  (19542-000,  9.7%) 

16.6%  3.2%  Lcose  Connector  (19542-000,3.2%) 

16.6%  3.2%  Defective  IC  (19542-000,3.2%) 

16.6%  3.2%  De;'ecLiva  Diode  (19592-000,3.2%) 

-  71.0%  Defective  Component  (19542-000,67.7%),  Improper  Soldering 

Inside  (19542-000,3.2%) 

-  9.7%  Unknown  (19542-000,3.2%)  (19542-000,6.5%) 


Co.mputer,  Mass  Memory 

Software  Failure 

38.4% 

Sensor  Failure 

24.7% 

No  Rewind 

IS. 3% 

IC  Failure 

10.7% 

Transistor  Failure 

6.2% 

Motor  Failure 

4.7% 

Unknown 


Sources:! 

24.7%  Won't  ilccept  Certain  Programs  (19542-000,1.0%),  Won't  Load 
(19542-000,19.8%),  Won’t  Record  (19542-000,4.0%) 

15.8%  Defective  Sensor  (19542-000,14.9%),  Defective  Vacuum 
Chamt>er  Sensor  (19542-000,  1.0%) 

9.9%  Won't  Rewind  (19542-000,9.9%) 

6.9%  Defective  IC  (19542-000,6.9%) 

4.0%  Defective  Transistor  (19542-000,3.0%),  Defective  Transistor 
in  Servo  Assembly  (19542-000,1.0%) 

3.0%  Capstan  Motor  Defective  (19542-000,1.0%),  Capstan  Motor 
Jammed  (19542-000,1.0%),  Defective  Motor  Assembly 
(19542-000,1.0%) 

12.8%  Unknown  (19542-000,1.0%)  (19542-000,1.0%)  (19542-000,2.0%) 
(19542-000,8.9%) 


Induoeo  -  6.0%  Cable  Wires  Switcliad  (19542-000,1.0%),  Defective  Soldering 

on  IC  (19542-000,2.0%),  MIC  Detective  (19542-000,1.0%),  (31  i 
Q2  Improperly  Ovlonted  (19542-000,  1.0%),  Wrong  Fuse  Was 
Installed  (19542-000,1.0%) 


Other  (<%4)  -  16.9% 

Power  Supply  Failure  2.0%  Defective  Power  Sui^ply  (19542-000,1.0%),  Power  Supply 

Defectiv.;  (19542-000,1.0%) 

Disc  Falli.re  2.0%  Defective  Disc  (19542-000,1.0%),  Floppy  Drive  One  Is 

Defective  (19542-000,1.0%) 

Capacitor  Failure  2.0%  Defective  Capacitor  (19542-000,2.0%) 

Connection  Failure  2.0%  Sad  Solder  Joints  On  Connector  Pins  (19542-000,1.0%), 

Connector  Pins  Have  Broken  (19542-000,1.0%) 


Read/Write  Head  Failure 


1.0%  Read/Write  Hoad  Is  Defective  (19542-000,1.0%) 
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Part  Failure 
Dasc.  Mode/Mech 


Cotrputer,Mass  Memory  (continued) 
Other  (continued) 

Cable  Failure 

Servo  Amp  Failure 

Connector  Failure 

Pin  Damage 

Blown  Fuse 

Loss  of  Control 

Chec)c  Valve  Failure 

Reel  Hub  Assbly  Failure 


Norm  Fail  Data 

Diet.  Dist.  Source (s) /Details 


1.0%  Ribbon  Cable  Broken  (19542-000,1.0%) 

1.0%  Servo  Amp  Defective  (19542-000,1.0%) 

1.0%  Two  Pins  Shorted  on  Connector  (19542-000,1.0%) 
1.0%  Pina  1  a  3  Are  Damaged  (19542-000,1.0%) 

1.0%  Fu.se  Blown  (19542-000,  1.0%) 

1.0%  Defective  Control  System  (19542-000,1.0%) 

1.0%  Defective  Chec)t  Valve  (19542-000,  1.0%) 

1.0%  Bad  Reel  Hub  Assembly  (19542-000,1.0%) 


Computer, System  Sources:! 

Hardware  Failure  57.2%  50.1%  Hardware  (24997-000,50.0%) 

Software  Failure  42.8%  37.4%  Software  (24997-000,37.4%) 

Induced  12.5%  Operator  (24997-000,12.5%) 

Computer, System, Large  Sources:! 

Hardware  Failure  57,2%  50,1%  Hardware  (24996-000,50.0%) 

Software  Failure  42.8%  37.4%  Software  (24996-000,37.4%) 

Induced  12,5%  Operator  (24996-000,12.5%) 

Connection, Solder  Sources:2 

Opened  66.7%  50.0%  Open  (24994-000,100.0%) 

Bro)ien  33.3%  25.0%  Brealc  (24990-000,50.0%) 

On)cnown  20.0%  0n)cnown  (24990-000,40.0%) 

Induced  5.0%  No  Solder  (24990-000,10.0%) 

Other  0.0% 

Shorted  NR  Short  (24994-000, NR) 

Drift  NR  Drift  (24994-000, NR) 


Connector  (Summary) 


Opened 

33.6% 

Mechanical  Damage 

25.1% 

Intermittent  Operation 

12.6% 

Shorted 

9.0% 

Mechanical  Failure 

7.3% 

Bro)cen 

6.4% 

Insertion  Loss 

6.1% 
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Part  Failure  Norm  Fall  Data 

Desc.  Mode/Mech  Diat,  Dlst.  Source (a) /Details 


Connector  Source8:n 

Opened  39.01  29,2%  Open  Circuit  (24990-000,60.0%)  (24996-000,32.0%) 

(24997-000,32.0%),  High  Z  (24991-000,33.0%) 

(24991-000,80.0%)  (24991-000,94.0%)  (24991-000,100.0%) 
(24991-000,  100.0%),  Open  (24992-000,21.5%)  (24992-000,36.0%) 
(25038-000,36.0%),  Contact  Resistance  (24992-000,5.4%) 
(24996-000,  9.0%)  (24997-000,  9.0%)  (25038-000,  9.0%), 
Contaminated  (24992-O00, 9.0%) ,  Connect  Defective 
(23038-001, Qty !  1) ,  Corroded  (20609-000,  Oty:  7) 

(23038-002, Oty:l)  (23038-002, Qty :4)  (23038-004, Qty: 1) , 
Contact  Defective  (23038-002, Qtyrl) ,  Dirty 
(23038-002,Qty:l),  Contact/Conn  Defect  (23038-004, Qty; 1) 
(23038-005, Qty: 1)  (23038-006, Qty:! )  (25464-000, Qty : 40) , 
Opened  (20609-000, Qty:407) ,  Open  Pin  (4,  20)-No  Solder  Used 
Only  Crimped  (10722-000, 0ty:2) ,  Open s-Mlshand ling 
(10722-000, Qty:5) ,  Open-Fracture  In  The  Flex  Tape  Conductor 
(10722-000,Qty:l) ,  Open  Circuit-Wire  Fract.  Adjacent  To 
Solder  Joint  (10722-000, Qty : 1) ,  Open  Wires-Mechanlcal  Stress 
(10722-000, Qty: 6),  Open-Crac)ced  Copper  Paths 
(10722-000, Qty: 1) ,  Corroded  Mild/Moderate  (25464-000, Qty:3) 

Mechanical  Damage  26.1%  19.6%  Mechanical  Damage  (24992-000,24.0%)  (25038-000,24.0%), 

Brojten/FracLured  (23038-001,  Oty :  1)  (23038-001,  Qty:  1) 
(23038-001, Qty:l)  (27038-001, Qty : 1)  (23038-001, Qty : 1) 
(23038-001, Qty :1)  (23038-001, Qty : 4)  (23038-002, Qty: 1) 
(23038-002, Qty :1)  (23038-002, Qty : 1)  (23038-002, Qty:2) 
(23038-002, Qty:2)  (23038-006, Qty : 1)  (23038-006, Qty: 1) 
(23038-006,Qty:l)  (23038-006,Qty :1) ,  Bent /Dented  Start 
(23038-001, Qty :1),  Cut/Torn  (23038-001, Qty: 1) , 
Bro)ted/Fracturea  (23038-001, Qty:l) ,  Crac)ted 
(23038-001, Qty:l)  (23038-006, Qty:l)  (25464-000, Qty: 8) , 

Bro)cen  (23038-002,Qty:3)  (23038-002, Qty :3)  (23038-002, Qty: 3) 
(23038-002,Qty:4)  (23038-003, Qty:l)  (23038-003, Cty: 1) 
(23038-003, Qty;l)  (23038-003, Qty : 1)  (23038-003, Qty:l) 
(23038-003, Qty: 1)  (23038-003, Qty:2)  (23038-003, Qty:2) 
(23038-003, Qty:2)  (23038-004, Qty: 1)  (23038-005, Qty:l) 
(23038-005, Qty:l)  (23038-005, Qty: 1)  (23038-005, Qty: 1) 
(23038-005, Qty :1)  (23038-005, Qty : 1)  (23038-005, Qty:2) 
(23038-005, Qty:2)  (23038-005, Qty: 3)  (25464-000, Qty:367) , 

Weld  Craciced  (23038-002, Qty:  1) ,  Strip)ped  (23038-003, Qty:l) 
(23038-00'’  Qty:2),  Distorted  (23038-005, Qty:l) ,  Connector 
Fractured-Mechanical  Over stress  (10722-000, Oty: 1) ,  Damaged 
Connector  (25027-000, Qty:l) 

Intermittent  Operation  17.5%  13.1%  Intermittent  (20609-000, Qty:326)  (23038-006, Qty:l) 

(24990-000,20.0%)  (24992-000,22.0%)  (24996-000,20.0%) 
'24997-000,20.0%)  (25038-000,22.0%),  Intermittent  Connection 
(25027-000, Qty: 1)  (25027-000, Qty:12) ,  Intermittent  or  Open 
Circuit  (24996-000, MB)  (24997-000, NR) 

Shorted  10.8%  8.1%  Short  (20609-000, Qty:8)  (24990-000,10.0%)  (24992-000,9.0%) 

(24992-000,19.1%)  (24996-000, NR)  (24996-000,7.0%) 

(24997-000,  NR)  (24997-000,  NR)  (24997-000,  7.0%) 
(25038-000,9.0%),  Low  Z  (24991-000, NR)  (24991-000, NR) 
(24991-000,0.1%)  (24991-000,20,0%)  (24991-000,67.0%),  Shorts 
(Poor  Sealing)  (24993-000,30.0%),  Shorted/Grounded 
(23038-001, Qty:l)  (23038-001, Qty: 1)  (23038-001, Qty:2) 
(23038-002, Qty:l)  (23038-002,  Qty:2)  (23038-003, Qty: 1) 
(23038-003, Qty: 1)  (23038-003, Qty: 1)  (23038-005, Qty: 1) 
(23038-006,Qty;l),  Shorted  Pin  (25027-000,  Qty:  1) 

Mc.chanical  Failure  6.6%  4.9%  Mechanical  Failure  Of  Solder  Joints  (24993-000,25.0%), 

Miscellaneous  Mechanical  Failures  (24993-000,15.0%), 
Mechanical  Failure  (24996-000, NR)  (24996-000,22.0%) 
(24997-000, NR)  (24997-000,22.0%),  Mechanical  Failure  and 
Coupling  Prnhlems  (24997-000, NR) 

Induced  -  4,8%  Damaged  For  Test  Pur  (23038-''01,Qty :1) ,  Missing 

(23038-001, Qty :1)  (23038-002, Oty: 1)  (23038-002, Qty:4) 

, 23038-003, Oty:l)  (23038-005,  Qty: 1)  (23038-005,  Qty : 1) 
(23038-005,Oty:l)  (23038-006, Qty:  1).  (23038-006, Qty:  1) 
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Failure  Distribution  Summaries  3-47 


FMD-91  _ 

Norm  Fall  Data 
Dlst,  Dlst.  Source (a) /Details 


Part  Failure 
Desc .  Mode/Mech 


Connector  (continued) 

Induced  (continued) 

(23038-006, Qty:4) ,  Mlswlrod  (23038-001, Otyj 1) , 
Chlpped/Nlclted  (23038-002, Qty:  1) ,  Oilppod  (23038-002, Qtyil) , 
CannDoallzo  (23038-002, Qty. •!) ,  Missing;  Maintenance 
(23038-002, Qty:2) ,  Wrong  Part  (23038-004, Qty:l) ,  Wot 
{23038-O0b,Qty:l) ,  Caused  By  Ot)ior  Dev.  (23038-005, Qty :  1) 

Un)«nown  -  4.0%  Un)tnown  (20609-000, Qty:15)  (20609-000, Qty:I5) 

(23038-001, Qty:l)  (23038-001, Qty:2)  (23038-001, Qty : 3) 
(23038-002, Qtyil)  (23038-002, Qty!2)  (23038-002, Qty : 2) 
(23038-003, Qtyil)  (23038-003, Qty; 1)  (23038-004, Qty: 1) 
(23038-005, Qtyil)  (23038-005, Qty : 1)  (23038-005, Qty: 1) 
(23038-005, Qty:2)  (23038-006,Qty:l)  (24996-000,  NR) 
(24997-000, NR)  (24997-000, NR) 


Otlier  (<%4) 

Change  In  Resistance 


Worn 


Loose 

Drift 

Audio  Fault/Fallure 

Spurlous/False  Operation 

Coupling  Failure 
Dielectric  Brea)(down 
Unstable  Operation 
Incorrect  Voltage 
Loss  of  Control 
Burred 

Insulation  Failure 

Brittle 

Shafting 


16.3% 

2.4%  High  Resistance  (24990-000,10.0%),  Degradation  Of 

Insulation  Resistance  (24993-000,20.0%),  Poor  Contact 
Resistance  (24993-000,10.0%),  High  and  Erratic  Contact 
Resistance  (24997-000, NR) 

2.1%  Worn  Excessively  (23038-002, Qty: 1)  (23038-002, Qty: 1) 

(23038-004, Qty :2)  (23038-005, Qty: 1)  (23038-005, Qty:4) ,  Worn 
Out  (20609-000, Qty:10) ,  Worn,  Chaffed,  Frayed,  or  Torn 
(25464-000,Qty:4) 

2.0%  Loose  (23038-001, Qtyil)  (23038-001, Qty:2)  (23038-002, Qtyil) 
(23038-002, Qtyi2)  (23038-002, Qtyi2)  (23038-005, Qty: 1) 
(23038-006,Qtyi2) ,  Loose,  Damaged,  or  Missing  Har 
(25464-000,Qty:21) 

1.6%  Fluctuates/Unstable  (23038-001, Qtyil)  (23038-001, Qty i3) 
(23038-004, Qtyil)  (23038-006, Qtyil) ,  Fall  To  Tune/Drift 
(23038-002, (3ty:2) ,  Fluctuates,  Unstable  or  Erratl 
(25464-000,Qtyi4) 

1.6%  Audio  Faulty  (23038-001, Qtyil)  (23038-002, Qty: 1) 

(23038-003, Qty!3)  (23038-005, Qtyil)  (23038-005, Qty: 3) 

1.2%  Faulty  Reading  (23038-001, Qtyil)  (23038-002, Qty:l) 
(23038-004, Qtyil)  (23038-004, Qtytl) 

1.2%  Coupling  Problems  (24996-000,10.0%)  (249$7-000, 10.0%) 

1.0%  Dielectric  Brealtdown  (24992-000,33.8%) 

t.7%  Unstable  (23038-001, Qtyil)  (24992-000,20.2%) 

0.6%  Incorrect  Voltage  (23038-001, Qty:l)  (23038-004, Qty: 1) 

0.6%  Control  Inoperative  (2303P-003,Qty :1)  (23038-006, Qty : 1) 

0.5%  Burred  (23038-004, Qty:l) 

0.4%  Insulation  Broa)(down  (23038-001, Qtyil)  (23038-001, Qty:l) 
(23038-001,  Qtyil) 

0.2%  Brittle  (23038-003, Qty:  1) 

0.1%  Shafting  (23038-001, Qtyil) 


Arcing/Spar)clng  <0.1%  Arcing  (20609-000, Qty: 6) 

Binding/Stic):ing  <0.1%  Binding  (20609-000,Qty :4) ,  Binding,  Studt  or  Jammed 

(25464-000, Qtyil) 

Burned/Charred  <0.1%  Burned  (20609-000, (3ty:4) 


Degraded  Operation 


<0.1%  HeaX  (20609-000, Qtyil) 
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3-48  Failure  Distribution  Summaries 


FMD-91 


Part  Failure  Norm  Fail 

Desc.  Modo/Mech  Diet.  Dist. 


Cormeotor  (continued) 

Other  (continued) 

Leaking  <0.1% 


Clogged/Clogging 

<0.1% 

Connect or, Circular 

Induced 

-  <0.1% 

Other 

Bent /Dented/Warped 

-  100.0% 

NR 

Broken 

NR 

Opened 

NR 

Change  in  Resistance 

NR 

Mechanical  Damage 

NR 

Connector, Circular,  Multicontact 
Mechanical  Failure 

62.9% 

61.7% 

Mismating  Problems 

22.5% 

22.1% 

Change  in  Resistance 

5.4% 

5.3% 

Intermittent  Operation 

4.9% 

4.8% 

Shorted 

4.4% 

4.3% 

Unknown 

1.9% 

Connector, Coaxial , F . R . R . F . 
Flashover 

66.5% 

44.2% 

Mismating  Problems 

16.6% 

11.1% 

Cros.s  Failure 

8.5% 

5.6% 

Contaminated 

8.5% 

5.6% 

Unknown 

33.5% 

Connector, Filter 

Shorted 

100,0%  100.0% 

Data 

Source (a) /Details 


Leaking  (20609-000, Qty:  1) 

Clogged  (20609-000,  (Jty:  1) 

Sources: 2 

Cocked  Pins  (13933-000, NR) 

Bent  Pins  (13933-000, NR) 

Broken  Pins  (13933-000, NR) 

Open  Contact s-Contaminat ion  ( 13933-000, NR) 

High  Resistance  Contacts-Contamination  (13933-000, NR) 
Damage  to  Contact  Retaining  Mechanism  (24417-000, NR) 


Sources : 2 

Gross  Mechanical  Failures  (24996-000,  64.-3%),  Gross  Mech. 
Failures  Coupling  &  Mismating  Problem  (24997-000,64.5%) 

Coupling  (  Mismating  Problems  (24996-000,64.5%) 

High  Contact  or  Erratic  Resistance  (24996-000,5.5%) 
(24997-000,5.5%) 

Intermittent  or  Open  Circuit  (24996-000,5.0%) 
(24997-000,5.0%) 

Short  (24996-000,4.5%)  (24997-000,4.5%) 

Unknown  (24996-000,2.0%)  (24997-000,2.0%) 


Sources: 2 

Terminations  (24996-000,44.0%)'  (24997-000,44.0%) 
Mismating  (24996-000,11.0%)  (24997-000,11.0%) 
Cross  Failure  (24996-000,5.6%)  (24997-000,5.6%) 
Contamination  (24996-000,5.6%)  (24997-000,5.6%) 
Unknown  (24996-000,33.3%)  (24997-000,33.3%) 


Sources : 1 

Short -Severe  External  Electrical  Overstress 
(10722-000,1.0%) 
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FMD-91  _ 

Norm  ?all 

Dl3t,  Dlat.  Source (s) /Details 


Part  Failure 
Desc.  Mode/Mech 


Connector, Flex 
Shorted 


Sources:! 

100.0%  100.0%  Short-Shorted  Due  To  Misplacement  Of  Pin  18 
(10722-000,Qty:l) 


Connector, Microwave  Sources:! 

Insertion  Loss  80.0%  80.0%  High  Insertion  Loss  (High  VSWR)  (25015-000,80.0%) 

Opened  20.0%  20.0%  Open  (25015-000,20.0%) 

Connector,  PWB  Sources:3 

Bro)ten  66.7%  66.7%  Bro)cen/Damaged  (17867-000, Qty:l)  (17867-000, Qty:l) 

Bent/Dented/Warped  33.3%  33.3%  Bent  Pin  Replaced  (17667-000,Qty :1) ,  Bent  Pln-Mlsalignment 

(13740-000, NR) 

Un)tnown  -  <0.1%  On)cnown  (24996-000, NR) 


Other 

Mechanical  Overstress 
Corroded 

Change  In  Resistance 
Shorted 

Mechanical  Failure 


0.0% 

NR  Insertion/Hlthdrawl  Stress  Damage  (13740-000, NR) 

NR  Corrosion  (13740-000, NR) 

NR  High  or  Erratic  Contact  Resistance  (24996-000, NR) 

NR  Short  (24996-000, NR) 

NR  Mechanical  Failure  and  Coupling  ProiJlems  (24996-000, NR) 


Connect or, Pin 
Bro):en 


Sources : 1 

100.0%  100.0%  Bro)cen  Scrands-Tensile  Failure  (10722-000, Qty:  1) 


Connector, Receptacle, Electrical 
Pin  Damage 


Sources:! 

66.7%  66.7%  Damaged  Pin  (25027-000, Qty: 1)  (25027-000, Qty :2) 

(25027- 000, Qty: 3) 


Broken 


33.3%  33.3%  Broken  Pins  (25027-000, Qty : 1)  (25027-000, Qty:2) 


Connector, Reo'angular,Multicontaot 
Unknown 


Sources: 2 

<0.1%  Unknown  (24996-000, NR)  (24997-000, NR) 


Other 

Intermittent  Operation 
Mechanical  Failure 


100.0% 

NR  Intermittent  or  Open  Circuit  (24996-000, NR)  (24997-000, NR) 

NR  Mechanical  Failure  and  Coupling  Problems  (24996-000, NR) 

(24 997-000, NR) 
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Part  FAilura  Norm  Fall  Data 

Deac.  Mode/Mach  Dlat.  Diat.  Sourca(a)/Cetalla 


FMD-91 


Connect  0, t,  Soo'cat 
Contact  Failure 


Mechanical  Failure 


Blndlng/Stlcklng 


Skipping 


Sourcaai3 

47.(!%  43.31  Contact  Failure  (24993-000,30.0%),  High  Contact 

Rasiatanco-Contacts  Pitted  (10722-000, City:2) 

14.6%  13.3%  Mechatilcal  Failure  Of  Solder  Joints  (24993-000,25.0%), 

Mlscellaneoua  Mechanical  Failures  (24993-000,15.0%) 


Out  of  Spec. 

12.7% 

Aged/Deteriorated 

11.0% 

Bent/Dented/Warped 

9.9% 

Cracked/Fractured 

4.2% 

Unknown 

Contact, Post  £  Wire 

Broken 

100.0% 

Controller, Electromechanical 
Erroneous  Output 

75.0% 

Loss  of  control 

25.0% 

Unknown 

Conveyor  System, Belt  System 

Belt  Failure 

50.0% 

Idler  Failure 

40.0% 

Motor  Failure 

6.5% 

Drive  Pulley  Failure 

3.5% 

Cooling  Coil 

Leaking 

100.0% 

Unknown 

Counter 

Out  of  Adjustment 

45.7% 

9.0%  Unknown  (20609-000, Qty:7) 


Sources : 1 


Sources:! 

63.0%  Level  Setting  Failure (Erroneou:<  Reading)  (24996-000,: 
Meter  or  Gauge  Failure  to  Indicate  (24996-000,26.0%) 

21.0%  Control  Circuit  Failure-Open  (24996-000,21.0%) 

16.0%  Unknown  (24996-000,16.0%) 

Sources:! 


Sources:! 

80.0%  Leaking  (20609-000,(}ty:  12) 

20.0%  Unknown  (20609-000,Qty:3) 

Sources:! 

28.!%  Out  Of  Adjustment  -  Inaccurate  (25!01 -000, Qty: !) 

(25!0!-000,Qty:!l) ,  Out  Of  Adjustm*  nt  -  Exces."»ivo  Play 
(25101-000, Qty;l) ,  Out  Of  Adjustment  -  Skips 
(25101-000, Qty:  1) ,  Out  Of  Adjustment  -  Tnconplete 
(25101-000,Qty:l) ,  Out  Of  Adjustment  -  Iriop/Unsarvlceable 
(25101-000, Qty; 1) 

20.0%  12.3%  Binding/Sticking  (25101-000, Qty;l) ,  Internal  Failure  - 
Binding/Sticking  (251ul-000,Qty:l)  (25101-000, Qty: 3) ,  No 
Failure  -  Blndlng/Stlcklng  (25101-000, Qty: 2) 

14.3%  8.8%  Internal  Failure  -  Skips  (25101-000, Qty:l) 

(25101-000, Qty:2),  Skips  {25101-000,Qty : 1) ,  Worn  -  Skips 
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FMD-91 _ 

Dart  Failuro  Norm  Fail  Data 

Dkiac.  Mode/Mech  Dlat.  Dlat.  Source  (s) /Details 


Counter  (continued) 

SJclppiny  (continued) 


Excessive  Play 


Worn 


Degraded  Output 
Induced 


Un)cnown 


(25101-000,  Qty:l) 

6.6%  5.5%  Internal  Failure  -  Excessive  Play  (25101-000, Qty:l) , 

Excessive  Play  (25101-000, Qty:l) ,  No  Failure  -  Excessive 
Play  (25101-000, Oty 1 1) 

5.7%  3.5%  Worn  -  Inaccurate  (25101-000, Qty: 1) ,  Worn  - 

Inop/Unser'*iceable  (25101-000,  Qty :  1) 

5.7%  3.5%  Internal  Failure  -  Abnormal  (Operation  (25101-000, Qty:2) 

-  17.5%  Improper  Installation  -  Imp  Assembly/Installation 

(25101-000,  Qty:  1) ,  Lacic  Of  Maintenance  -  Binding/Stic)cing 
(25101-000, Qty:3) ,  Improper  Installation  - 
Inop/Unservlceable  (25101-000,0ty :1) ,  Internal  Failure  - 
Inaccurate  (25101-000, Qty:2)  (25101-000, Qty :3) 

-  12.3%  On)inown  (25101-000, Qty:l)  (25101-000, QtyiS) 


Other  (<%4)  -  8.8% 

Stripped  1.8%  Worn/Stripped  -  Inop/Unservlceable  (25101-000, Qty: 1) 

Aged/Deteriorated  1.8%  Deteriorated/Aged  -  Lea)cing  Nitrogen  (25101-000, Qty:l) 

Bro)ten  1.8%  Internal  Failure  -  Brolcen/Damaged  (25101-000, Qty:l) 

Seal  Failure  1.8%  Seals  Worn  -  Inop/Unservlceable  (25101-000, Qty; 1) 

Seized  1.8%  Internal  Failure  -  Seized  (25101-000, Qty;l) 


Counter  Assembly  Sources:! 

Bindlng/Stlc)(lng  30,2%  21,7%  Internal  Failure  -  Binding/ St lc)tlng  (25101-000, Qty:3) 

(25101-000, Qty: 9),  Binding/ St ic)cing  (25101-000, Qty :  1) 

S)tipplng  18.6%  13,3%  S)tlps  (25101-000, Qty:  1)  (2.5101-000, Qty:2) ,  Internal  Failure 

-  S)ilps  (25101-000, Qty:l)  (25101-000,  Qty:3) ,  No  Failure  - 
S)clps  (25101-000, Qty;l) 

Excessive  Play  16.3%  11.7%  Excessive  Play  (25101-000, Oty:l)  (25101-000, Qty:l) , 

Internal  Failure  -  Excessive  Play  (25101-000, Qty:l) 
(25101-000, 0ty:3) ,  Part  Missing/Loose  -  Excessive  Play 
(25101-000,  Qty:  1) 

Out  of  Adjustment  14.0%  10.0%  Out  Of  Adjustment  -  Inaccnarate  (25101-000, Qty:  1) 


(25101-000, Qty :2) ,  Out  Of  Adjustment  -  Out  Of  Adjustment 
(25101-000, Qty: 1) ,  Out  Of  Adjustment  -  Fire  Extinguishers 
(25101-000, Qty:l) ,  Out  Of  Adjustment  -  Excessive  Play 
(25101-000,  Qty:  1) 

Out  of  Synch.  11.6%  8.3%  Internal  Failure  -  Out  Of  Synch  (25101-000,Qty :4) ,  Out  Of 

Synch  (25101-000, Qty:l) 

Seized  9.3%  6.7%  Internal  Failure  -  Seized  (25101-000, Qty:l) 

(25101-000, Oty:2) ,  Out  Of  Adjustment  -  Seized 
(25101-000,  Qty:  1) 

Un)cnown  -  15.0%  Un)cnown  (25101-000, Qty:2)  (25101-000, Qty:7) 

Induced  - -  13.3%  Internal  Failure  -  Inaccurate  (25101-000, Qty;l) 

(25101-000,  Qty:  1) ,  Lac):  Of  Maintenance  -  Binding/Sticking 
(25101-000,  Qty: 4) ,  Wrong  Part  -■  Imp  Assembly/Install 
(25101-000, Qty:l) ,  Item  Aliuse/Neglect  -  Binding/ St lc):ing 
(25101-000,  Qty;  1) 
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P»rt  F»ilur8 

Desc.  Mode/Mach 

Norm 

Dlst. 

Fall  Data 

Dlst,  Source (s) /Details 

Counter, Dlffarantial 

Sources:! 

Out  of  Adjustment 

93.3% 

87.5%  Out  Of  Adjustment  -  Inaccurate  (25101-000, Qty: 10) ,  Out  Of 
Adjustment  -  Fnd  In  TI/PMCS/INSP  (25101-000,Qty :4) 

Stripped 

6.7% 

6.3%  Worn/Stripped  -  Inop/Unservlceable  (25101-000, Qty: 1) 

Induced 

6.3%  Improper  Adjustment  -  Inaccurate  (25101-000, Qty:l) 

Counter, Reset 

Sources : 1 

Out  of  Adjustment 

33.3% 

20.0%  Out  Of  Adjustment  -  Abnormal  Operation  (25101-000, Qty : 1) 

Excessive  Play 

33,3% 

20.0%  No  Failure  -  Excessive  Play  (25101-000, Qty: 1) 

Blnding/St Icklng 

33.3% 

20.0%  Internal  Failure  -  Binding/ St icklng  (25101-000, Qty: 1) 

Unknown 

40.0%  Unknown  (25101-000, Qty:2) 

Coupl Ing 

Sources: 3 

Leaking 

55.6% 

33.3%  Leak  (24992-000,100.0%) 

Worn 

16.7% 

10.0%  Worn  Out  (20609-000, Qty:6) 

Broken 

11.1% 

6,7%  Broken  (20609-000, 0ty:4) 

Arcing/ Sparking 

5.6% 

3.3%  Arcing  (20609-000, Qty:2) 

Opened 

5.6% 

3.3%  Opened  (20609-000, Qty;2) 

Burned/Charred 

2.8% 

1.7%  Burned  (20609-000, Qty:l) 

Loose 

2.8% 

1.7%  Loose  (20609-000, Qty:l) 

Unknown 

40.0%  Unknown  (19542-000,100,0%)  (20609-000, Qty : 4) 

Coupling, Shaft 

Sources:! 

Worn 

38.7% 

31.6%  Worn  -  Fire  Extinguishers  (25101-000,  (Jty:  1) ,  Worn  - 

Inop/Unservlceable  (25101-000, Qty:l)  (25101-000, Qty:3) ,  Worn 
-  Loose  (25101-000,  Qty:5) ,  Worn  -  Found  In  TI/PMCS/Insp 
(25101-000,Qty:l)  (25  .01-000, Qty:l) 

Out  of  Adjustment 

32.3% 

26.3%  Out  Of  Adjustment  -  Binding/Sticking  (25101-000,Qty :4) ,  Out 

Of  Adjustment  -  Inop  Man  Elevation  (25101-000, Qty:3) ,  Out  Of 
Adjustment  -  Abnormal  Operation  (25101-000,Qty : 1) ,  Out  Of 
Adjustment  -  Out  Of  Synch  (25101-000, Qty: 1) ,  Out  Of 

Adjustment  -  Skips  (25101-000, Qty: 1) 

Excessive  Play 

22.6% 

18.4%  Worn  -  Excessive  Play  (25101-000, Qty:6) ,  Worn  Shaft/Keyway 
-  Excessive  Play  (25101-000, Qty :1) 

Blndlng/Stlcklng 

6.5% 

5.3%  Binding/Sticking  (25101-000, Qty:2) 

Induced 

13.2%  Caused  By  Other  Failure-Loose  (25101-000, Qty:l) ,  Irrproper 
Maintenance  -  Binding/Sticking  (25101-000, Qty:l) ,  Inproper 
Maintenance  -  Inop  Man  Elevation  (25101-000, Qty:2) ,  Lack  Of 
Lubrication  -  Binding/ St icklng  (25101-000, Qty: 1) 

Unknown 

5.3%  Unknown  (25101-000, Qty: 1)  (25101-000, Qty :1) 
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Part  Failure  Norm  Fail  Data 

Desc.  Mode/Mech  Dist .  Dlst.  Source (s) /Details 

Cover  Assembly  Sources : 1 

Broken  100.0%  70.0%  Broken /Damaged  (25101-000, Qtyil)  (25101-000, Qty:6) 

Induced  -  30.0%  Lack  Of  Maintenance  -  Internal  Moisture  (25101-000,Qty : 3) 

Cover, Access  Sources:! 

Broken  100.0%  20.8%  Broken /Damaged  (25101-000, Qty:3)  (25101-000, Qty: 6) ,  Part 

Struck/Damaged  -  Broken/Damaged  (25101-000, Qty: 1) 

(25101-000, Qty: 3) ,  Part  Struck/Damaged  -  Inop  Man  Elevation 
(25101-000, Qty: 1) ,  Part  Struck/Damaged  -  Inop/Unsorviceable 
(25101-000,Qty:l) 

Unknown  -  75.0%  Unknown  (25101-000, Qty:l)  (25101-000, Qty:b.,) 

Induced  -  4.2%  Improper  Maintenance  -  Broken/Damaegd  (25101-000, Qty:l) . 

Item  Abuse/Neglect  -  Broken/Damaged  (25101-000, Qty:2) 

Cover, Aiming  Post  Sources:! 

Worn  100.0%  50.0%  Deteriorated/Aged  -  Worn  Out  (25101-000, Qty :1) 

Unknown  -  50.0%  Unknown  (25101-000, Qty:l) 

Cover, Bore  Brush  Sources:! 

Worn  75.0%  42.9%  Worn  Out  (25101-000, Qty:3) 

Aged/Deterlorated  25.0%  14.3%  Deteriorated/Aged  -  Inop/Unsotviceable  (25101-000, Qty: 1) 

Unknown  -  42.9%  Unknown  (25101-000, Qty: 3) 

Cover, Breech  Sources:! 

Worn  100.0%  80.0%  Worn  Out  (25101-000, Qty:3) ,  Worn  -  Deteriorated 

(25101-000,  Qty:  5) 

Unknown  -  20.0%  Unknown  (25101-000, Qty:2) 

Cover, Hinged  Sources:! 

Broken  100.0%  50.0%  Broken/Damaged  (25101-000, Qty:l)  (25101-000, Qty:2) 

Induced  -  50.0%  Item  Abuse/Neglect  -  Broken/Damaged  (25101-000, Qty:2) ,  Item 

Abuse/Neglect  -  Collapsed/Bant  (25101-000, Qty: 1) 

Cover, Overall  Sources:! 

Aged/Deteriorated  100.0%  65.2%  Deteriorated/Aged  -  Inop/Unserviceable  (25101-000,Qty:15) 

Unknown  -  34.8%  Unknown  (25101-000, Qty:2)  (25101-000, Qty:6) 


ReliabiUty  Analysis  Center  (RAC)  •  201  MiU  St.,  Rome,  NY  13440  •  315-337-0900 


3-54  Failure  Distribution  Summaries 


FMD-91 


Part  Failure 

Norm 

Fail 

Desc .  Mode/Mech 

Dlst. 

Dist. 

Cover , P  rotect i ve 

Broken 

92.2% 

78.3% 

Aged/Deteriorated 

7.8%  6. 

.7% 

Unknown 

-  8, 

,3% 

Induced 

-  6, 

.7% 

Cover,  Shaft 

Out  of  Adjustment 

75.0% 

42.9% 

Excessive  Vibration 

25.0% 

14.3% 

Induced 

42.9% 

Data 

Source (s) /Details 


Sources : 1 

Broken/ Damaged  (25101-000, Qty:4)  (25101-000, Qty:25) , 
Oversize  -  Eroken/Damaged  (25101-000,Qty : 1) ,  Poor  Design  - 
Broken/Damaged  (25101-000, Qty :11) ,  Broken/Separated-Missing 
(25101-000, Qty:l) 

Deterioratad/flged  -  Broken/Damaged  (25101-000, Qty : 4) 

Unknown  (25101-000, Qty: 1)  (25101-000, Qty:4) 

Missing  (25101-000, Qty:3) ,  Fell  Off  Or  Lost  -  Missing 
(25101-000,  Qty:  1) 


Sources : 1 

Out  Of  Adjustment  -  Abnormal  Operation  (25101-000, Qty:l) , 
Out  Of  Adjustment  -  Binding/Sticking  (25101-000, Qty:2) 

Vibration  -  Handwheel  Spin  (25101-000, Qty: 1) 

Improper  Install  -  Broken/Damaged  (25101-000,Qty : 1) ,  Item 
Abuse/Neglect  -  Cracked  (25101-000, Qty:l) ,  Overtorqued  - 
Inop  Man  Elevation  (25101-000, Qty: 1) 


Cover, Telescope  Sources:! 

Worn  100.0%  17.2%  Worn  -  Inop/Unservicoable  (25101-000,Qty :4) ,  Worn  -  Worn 

Out  (25101-000, Qty: 1) 

Induced  -  48.3%  Fell  Off  Or  Lost  -  Missing  (25101-000, Qty:8) ,  Missing 

(25101-000, Qty:2)  (25101-000, Qty:3) ,  Stolen  -  Missing 
(25101-000,  Qty:  1) 

Unknown  - -  34.5%  Unknown  (25101-000, Qty: 10) 


Cover, Telescope, Mount  Sources:! 

Cracked/Fractured  100.0%  22.2%  Cracked  (25101-000, Qty: 1)  (25101-000, Qty:l) 

Induced  -  77.8%  Fell  Off  Or  Lost  -  Missing  (25101-000, Qty:3) ,  Missing 


(25101-000, Qty: 1)  (25101-000, Qty :3) 


Cradle  Assembly, Gun  Sources:! 

Cracked/Fractured  97.8%  38.0%  Vibration  -  Cracked  (25101-000, Qty: 1)  (25101-000, Qty :36) , 

Cracked  Wald-Cracked  (25101-000, Qty:4) ,  Internal  Failure 
Cracked  (25101-000, Oty:l) ,  No  Failure  -  Cracked 
(25101-000,0ty:l) ,  Cracked  (25101-000, Qty:  1) 

Broken  2.2%  2.0%  Broken  Damaged  (25101-000, Qty: 1) 

Induced  - -  10.0%  Caused  By  Other  Fallure-Coilapsed/Bent  (25101-000, Qty:l) , 

Improper  Maintenance  -  Collap  led/Bent  (25101-000, Qty:l) , 
Inproper  Maintenance  -  Broken /Damaged  (25101-000, Qty:2) , 
Item  Abuse/Noglect  -  Broken /Damaged  (25101-000, Qty: 1) 
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FMD-91 _ Failure  Dtstribution  Summaries 

Part  Pallur*  Norn  Fall  Data 

Daac.  Moda/Kach  Olat.  Dlat.  Sourca (a) /Datal la 


Crank  Aisanibiy 
Brokan 

Worn 

I nducad 


Sourcasil 

15.0%  66.7%  Brokan/Domaqad  (25101-000, 0ty;6) 

25.0%  22.2%  Worn  •-  Inop/Unaervlcaobla  (25101-000, 0ty:2) 

-  11.1%  Wronq  Part  -  Broken/Damaqed  (25101-000, Qtyi 1) 


Crank, Shaft 
Brokan 


Sourcasil 

100.0%  40.0%  Brackat  Brokan  (19542-000,40.0%) 


Unknown 


60.0%  Unknown  (19542-000,  60.0%) 


Cryatal  (Sunriary) 

Opened  30.5% 
No  Operation  26.9% 
Broken  21.5% 
Drift  6.7% 
Incorrect  Currant  5.4% 
Crackad/Fracturad  4.5% 
Noiay  4.5% 


Ci-yatal 

No  Operation 

Opened 

Drift 

Noiay 

Crackad/Fracturad 
Unstable  Operation 


Sources; 3 

50.0%  50.0%  Not  Oparoble-Wafer  Fractured  (10722-000, Qty:l) 

16.7%  16.7%  Open  (24992-000,33.3%)  (25016-000, NR) 

12.5%  12.5%  Drift  (24992-000,25.0%) 

e.4%  8.4%  Jitter  (25016-000, NR) ,  Noisy  (24992-000,16.7%) 

e.4%  8.4%  Crack  (24992-000,16.7%) 

4.2%  4.2%  Unstable  (24992-000,8.3%) 


Other 

Spurious/Falsa  Operation 


0.0% 

NR  Spurious  Response  (25016-000, NR) 


Shorted 


NR  Short  (25016-000, NR) 


Crystal, Oscillator 
No  Operation 


Sources  > 1 

100.0%  100.0%  Not  Functional  (10722-000, Qty:l) 


Crystal, Pietoelectric 
Brokan 


Sources ;  1 

80.0%  80.0%  Brokan  (25464-000, Qty: 4) 


Incorrect  Current 


20.0%  20.0%  Current  Incorrect  (25464-000, Qtyil) 


3-55 
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5-56  Failure  Distribution  Sumnmries 


Part  Failure 

Dose.  Mode/Mach 

Norm 

Dlsn. 

Fail 

Dlst. 

Crystal, Quartz 

Opened 

88.9% 

80.0% 

No  Oscillation 

11.1% 

10.0% 

Un):nown 

10.0% 

Other 

. 

0.0% 

Connection  Failure 

NR 

Mechanical  Overstress 

NR 

Contaminated 

NR 

Seal/Gas)cet  Failure 

NR 

Drift 

NR 

Bent /Dented/Warped 

NR 

Intermittent  Operation 

NR 

Cylinder 

Lea)(ing 

50.0% 

45.0% 

Crac)ced/Fraccured 

27.8% 

25.0% 

Loose 

11.1% 

10.0% 

Contaminated 

11.1% 

10.0% 

Un):nown 

10.0% 

Delay  Line 

Degraded  Operation 

52.0% 

52.0% 

Solder  Joint  Failure 

20.0% 

20.0% 

Wire  Failure 

20.0% 

20.0% 

Opened 

4.0% 

4.0% 

Output  Stuclc  High 

4.0% 

4.0% 

_ 

Data 

Source (s) /Datalla 


Sources: 4 

Opens  (24993-000,80.0%) 

No  Oscillations  (24993-000,  10.0%),  ];'alluru  to  Oscillate 
(24997-000, NR) 

Un)enown  (24993-000,  10.0%) 


Poor  Electrical  Connections  (22540-000, NR) 

Excessive  Internal  Mechanical  Stresses  (24417-000, NR) , 
Excessive  Internal  Mechanical  Stress  (22540-000, NR) 

Increased  Internal  Resist-Excessive  Contamination 
(24417-000, NR) ,  Excessive  Contamination  (22540-000, NR) 

Poor  Seal  (22540-000, NR) 

Frequency  Drift-Poor  Seal  (24417-000, NR) ,  Frequency  Shifts 
(24997-000, NR),  Frequency  Drift  (22540-000, NR) 

Bent  or  Damaged  Pins  (24997-000, NR) 

Intermittent  Operation-Poor  Electrical  Connection 
(24417-000, NR),  Intermittent  (24997-000, NR) 


Sources: 2 

Lea):  (24992-000,50.0%),  Internal  Failure  -  Lea)cing 
Hydraulic  Oil  (25101-000, Qty:!)  (25101-000, Qty: 1) 

Mechanical,  Fracture,  Etc.  (24992-000,50.0%) 

No  Failure  -  Loose  (25101-000,  Qty: 1) 

Contaminated  Fluid  -  Slams  Into  Battery  (25101-000, Qty: 1) 
Un)tnown  (25101-000, Qty:  1) 


Sources :2 

DC  Level  Or  Distorted  Square  Wave  Output  (10722-000,Qty : 13) 

Falluire  Of  The  90  NS  Tap-Crac)ced  Solder  Joint 
(10722-000, Qty:l) ,  Solder  Joints  Fractured 
(10722-000, Qty: 1),  4  Of  40  Capacitor  Solder  Joints  Fractured 
(10722-000, Qty :1),  15  NS  Shift  In  Signal  At  Tap  30-Crac)ced 
Cap.  Solde  (10722-000,Qty:2) 

Open  Magnet  Wires  (10722-000, Oty:l),  Open  In  Internal 
Wire-Mechanical  Overstress  (10722-000, Qty; 1) ,  Erratic 
Operation-Fractured  Wires  (10722-000, Qty :2) ,  Magnet  Wire 
Fractured  At  Pin  1  (10722-000,Qty:l) 

Electrical  Open-Tensile  Failure  (10722-000,  Qty: 1) 

High  On  All  Output  Taps  (10722-000, Qty: 1) 


Other 

Transducer  Separation 


0.0% 

NR  Separation  of  the  Transducer  from  the  Blanic  (24417-002, NR) 
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FMD-91 

Part  Failure 
Date .  Mode/Meoh 


_ Failure  Distribution  Summaries  3-57 

Norm  Fall  Data 

Dlat.  Diet.  Soura«(a) /Datalla 


Dataotor,  Mlorowavo 
Dloda  Failure 


Sourceail 

100.0%  100.0%  Diode  Failure,  No  Output  (25015-000,10.0%),  Dloda  Fallura, 
Power  Loaa  (25015-000,90.0%) 


Detector,  Smolta,  Alarm 


Erroneous  Alarm 

70.0% 

70.0% 

Loss  of  Power 

15.0% 

15.0% 

No  Operation 

15.0% 

15.0% 

Differential  Assy 

Out  of  Adjustment 

100.0%  100.0% 

Diode  (Summary) 

Shorted 

40.1% 

Opened 

29.7% 

Drift 

12.2% 

Mechanical  Failure 

5.4% 

Intermittent  Operation 

4.6% 

Burned/Charred 

4.0% 

Lead  Damage 

4.0% 

Sources i 1 

Erroneous  Alarm  (24996-000,70,0%) 

Battery  or  Power  Fallura  (24996-000,15.0%) 

Failure  to  Operate  (24996-000,  15.0%) 

Sources : 1 

Gear  Binding  -  Out  Of  Adjustment  (25101-000, Qty:!) 


Sources: 11 

41.4%  38.7%  Short-Physical  junction  damage  (25001-000, Qty:l) ,  Short 

(10722-000, Qtyil)  (24990-000,15.0%)  (24992-000,12,5%) 
(24992-000,30.0%)  (24993-000,75.0%)  (24997-000,16.0%) 
(25014-000, Qty:10) ,  Increase  In  Reverse  Lea)cage  (at  any 
temperature)  (25016-000, NR) ,  High  Reverse  (24990-000,60.0%), 
Low  Z  (24991-000,7.0%)  (24991-000,20.0%)  (24991-000,54.0%), 
High  (Leakage  Current  (10722-000,Qty:l) ,  Short -Improper  Die 
Stac)t  Bonding  (24417-000,  NR) ,  Shorted  Wire  (24417-000, NR) , 
Intermittent  Short -Intern  Mobile  Conduct  Particle 
(10722-000,Qty:l),  Short  Circuited  (10722-000, (Jtyil) , 
Short-Extemally  Overstressed  (10722-000, Qty:ll) ,  Low 
Reverse  Brea)cdown  (10722-000, Qtytl) , 

Short-Recrystalllzatlon/Thermal  Runaway  (10722-000, Qty;l) , 
High  Electrical  Leakage  (10722-000, Qty:l) 

Opened  28.6%  26.8%  Open  (24990-000,25.0%)  (24992-000,62.5%)  (24992-000,70.0%) 

(25014-000, Qty: 12)  (25027-000,Qty!l)  (25027-000, Qty: 1) ,  Wire 
Bond  (25014-000, Qty:2),  Lifted  Wire  (25014-000, Qty:l) , 
Increase  in  Forward  Voltage  Drop  (25016-000, NR) ,  High  Z 
(24991-000,46.0%)  (24991-000,93.0%),  Open  Circuits 
(24993-000,6.0%),  Open  Wire  (24417-000, NR) ,  Open  Winding 
Between  Pins  10  And  11  (10722-000, Qty:l) ,  Coil  Pin  16-20 
Open  (10722-000, Qty :1),  Open  Circuit  (24997-000,45.0%) 

Mechanical  Failure  8.3%  7.3%  Brolcen  Wire  (25014-000, Qty:l) ,  Crac)ced  Die  (24417-000, NR) 

(25014-000,Qty:4),  Cradeed  Glass  Casa  (25014-000, Qty:10) , 
Package  (25014-000, Qty:  1) ,  Dislocations  (24417-0.QQ,.NR) , 
Fracture-Overtorqulng  (10722-000,Qty:9) ,  Bro)ien 
(25027-000,Qty:l)  (25027-000, Qty: 1) ,  Glass  Body 
Fractured-Mechanical  Overstresa  (10722-000, Qty: 1) , 

Mechanical  or  Quality  Defects  (24997-000,12.0%) 

Lead  Damage  6.8%  6.4%  Lead  Fracturas-Faulty  welds  (  Leads  In  Weld  Area 

(10722-000, Qty:45) ,  Lead  Fractured-Mechanical  Overstress 
(10722-000, Qty:2) 


Diode 

Shorted 
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3’58  Failure  Distribution  SuiOTTnar^~;s _ 

P«rc  pAllur*  Norm  Fall  Data 

Daac.  Modo/Maeh  Diet.  Dlat.  $oura«(a)/Datalls 


FMD-91 


Dloda  (conninund) 
Buenod/Charrad 


Drift 


Intormltt'jnt  Operation 


5.1*  Burnad  (2502V-000, Oty:  1)  (25027-000, Oty:l) 

(25027-000,  Qty  1 1) 

S.OI  4.7t  Dagraded  (25014>000,Qty i8) ,  Drift  (21992-000,12.54),  Out  or 
Spac-Conductlva  Material  Bridging  Caae  (10722-000, Otysl) , 
Paramatar  Change  (24997-000,25.04) 

4.84  4.54  rntermlttant  (24417-000, NR)  (25014-000, Qty:21) , 

Intermittent  Circuits  (24993-000,18.04) 


(ln)tnown 


5.44  Un)(nown  (24991-000,80.04)  (24993-000,  1.04) 
(25014-000, Qty i 7)  (25014-000, Oty ! 13) 


Other  (<42) 

■Jio/Attachment  Failure 

Cent  amlnated 
Whls)(er  Alignment 
Diode  Failure 
Metal  Preclpltlon 
External  Lead  Separation 
Poor  Solderablllty 
Seal  Failure 
Oxide  Defects 

Decrease  In  Inverse  Volt. 


1.04 

0.4%  Die  Lifted  (24417-000, NR) ,  High  Forward  Voltago-FauJty  Die 
Attachment  (10722-000, Qty: 3) 

0.24  Contamination  (24417-000, NR)  (2501<-000,Qty :2) 

0.24  Whis)cer  Allgrunent  (25014-000, Qty :2) 

0.14  Open  Dlode-Manufacturlng  Defect  (10722-000, Qty: 1) 

NR  Metal  Precipitation  (24417-000, NR) 

NR  External  Lead  Seperatlon  (24417-000, NR) 

NR  Poor  Solderablllty  (24417-000, NR) 

NR  Loss  of  Hermetic  Seal  i24417-COO,NR) 

NR  Ion  Migration  Through  and  Across  the  Oxide  (24417-000, NR) , 
Hole  Trapping  in  the  Oxide  (24417-000, NR) ,  Holes  in  the 
Oxide  (24417-000, NR) 

NR  Decrease  In  Wor)clng  Inverse  Voltage  (25016-000,  NR) 


Diode, Diode  Array  Sources:! 

Shorted  100.04  100.04  Short-Al  Particle  (10722-000, Qty:l) ,  Short-Extra  Loose  Die 

In  Cavity  (10722-000, Qty:l) ,  Shorted-Al  Silver  Shorting  Dice 
(10722-000,Qty:l) 


Dlodci,  Microwave  (Summary) 

Opened 

Drift 

Intermittent  Operation 
Shorted 

50.24 

23.34 

16.74 

9.84 

Diode, Microwave 

Drift 

70.04 

70.04 

Sources: 3 

Drift  (24994-000,70.04),  Parameter  Change  (24997-000, 

Opened 

20.04 

20.04  Open  (24417-000, NR)  (24994-000,20.04), 
(24 997-000, NR) 

Open  Circuit 

Shorted 

10.04 

10.04 

Short  (24417-000, NR)  (24994-000,10.04) 

Un)cnown  (24997-000,  NR) 

(24997-000, NR) 

Induced 

<0.14 

3db  Degradation  (24417-000, NR) 
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Part  Fallur*  Norm  Fall  Data 

Drao.  i;od«/Mach  Dlat.  Dist.  Sourc«(a) /Datalla 


Dloda,Microwtva, Impatt  Souroea:! 

Inducad  -  <0.1%  Dagradatlon-Mlgratlon  (2503V-000,NR) 


Ot.h<ir  - 100.0% 

Shorted  NR  Short  (250.37-000, NR) 


Diode, Microwave, Point  C.jntact  Sources:! 

Opened  80.5%  80.5%  High  Z  (24991-000,63.0%)  (24991-000,98.0%) 

Shorted  19.5%  19.5%  Low  Z  (24991-000,2.0%)  (24991-000,37.0%) 


Diode,  Mlcrowai/e,  Step  Recovery 


Intermittent  Operation 

50.0% 

50.0% 

Opened 

50.0% 

50.0% 

Sources : 1 

Intermittent  Fall-One  Of  Two  Gold  Bonds  Was  Brolten 
(10722-000,Qty:l) 

Electrically  Open-Bond  Not  Attached  To  Die 
(10722-000,Qty:l) 


Diode, Rectifier  (Summary) 

Shorted  46.1% 
Opened  26.6% 
Drift  18.5% 
Diode  Failure  4.9% 
Electrical  Overstress  2.5% 
Corroded  1.4% 


Sources: 4 

54.9%  50.0%  Short  (24994-000,20.0%)  (25000-000, Oty:l)  (25000-000, OtyO.) 

(25000-000, Qty:l)  (25000-000, Qty:l)  (25000-000, Qty:l) 
(25000-000,(Jty:2)  (250CO-000,(Jty:3)  (25000-000,  Qty:  3) 
(25000-000, Qty:4)  (25000-000,Qty:6)  (25000-000, (Jty: 7) 
(25000-000,Qty:9) ,  IK  ohm  short  (reverse)  (25001-000, Qty:l) , 
Hard  Short  (1  ohm)  (25001-000, Qty: 1) ,  Short-Overstress 
(10722-000, Qty: 2) 

Drift  31.9%  29.1%  Parameter  Drift -General  (25000-000, Qty: 8) 

(25000-000, Qty: 13)  (25000-000, Qty: 14 ) ,  Parameter 
Drift-Insulation  Res.  (25000-000, Qty: 6)  (25000-000, Qty: 6) 
(25000-000, Qty: 6) ,  Parameter  Drift-Delta  Ir 
(25000-000, Qty:l)  (25000-000, Qty:l)  (25000-000, Qty: 1) 
(25000-000, Qty: 1)  (25000-000, Qty: 1)  (25000-000, Qty: 2) 
(25000-000, Qty:4)  (25000-000, Qty:4)  (25000-000,  Qty.  5) 
(25000-000,  Qty  :5)  (25000-000,Qty:  7)  (25000-000,  Qty:  7) 
(25000-000, Qty :7)  (25000-000, Qty: 8)  (25000-000, Qty: 8) 
(25000-000, Qty:10)  (25000-000, Qty:ll)  (25000-000, Qty:ll) 
(25000-000, Qty:27)  (25000-000,Qty  :28)  (25000-000, Qty  :28) 
(25000-000, Qty: 57),  Parameter  Drift-Delta  R 
(25000-000,Qty:l)  (25000-000, Qty: 1)  (25000-000, Qty: 1) 
(25000-000, Qty :1)  (25000-000, Qty:l)  (25000-000, Qty: 1) 
(25000-000, Qty:2)  (25000-000, Qty:2)  (25000-000, Qty:3) 
(25000-000, Qty :6),  Drift  (24991-000,40.0%) 

Opened  9.5%  8.7%  Open  (24994-000,20.0%)  (25000-000, Qty: 1)  (25000-000, Qty:l) 

(25000-000, Qty: 2)  (25000-000, Qty:2) ,  Open-General 
(25000-000,Qty:l)  (25000-000, Qty :1)  (25000-000, Qty: 10) 
(25000-000, Qty: 25) ,  Open-Open  Junction  (25000-000, Qty: 2) 

Corroded  2.3%  2.1%  Corrosion  (25000-000, (2ty:4)  (25000-000, Qty:10) 

(25000-000, Qty:24) 


Diode, Rectifier 
Shorted 
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Pert:  Fellur*  Norm  Fell  Dote 

Oeac.  Moda/Mech  Dlst.  Diet.  Sourc«(.<i)/Detell3 


Diode, Racclfler  (continued) 

Intermittent  Operetlori  0.6%  0.5%  IrtermittanU  (25000-000, Qty:  1)  (25000-000, Qty:3) , 

Intermlttent-Nolae  (25000-000, Qty: 6) 


Seel  Fellure 


Maohenlcel  Demege 


0.4%  0.4%  LeeJeege  Seel  (25000-000, Qtyil)  (25000-000, Qtyi3) ,  Seel  Lee)( 

(25000-000, Qty 1 3) 

0.4%  0.3%  Menhenicel  Demege  (25000-000, Qtyil)  (25000-000, Otyi2) 

(25000-000, Qty 1 3) 


Induced  -- — --  8.3%  Severely  Degraded  (10722-000, Qtyil) 

Unltnown  - -  0.5%  Un)tnown  (25000-000, QtyiS.i  (25000-000, QtyiS) 


Diode, Rectifier, Bridge 
Shorted 


Sources : 1 

100.0%  100.0%  Shart-2  Diodes  Overstressed  (10722-000, Qty : 1) 


Diode, Rectifier, Bridge, Three  Phase  Sourcesil 

Diode  Fellure  100.0%  100.0%  Diode  Shorted-Poor  Die  Attach/Wrong  Diode 

(10722-000, Qty: 1) ,  Shorted  Internal  Dlode-Overstress 
(10722-000,  Qtyil) 


Diode, Rectifier, High  Power 


Sources: 4 


Opened 

59,1% 

59.1%  Open-Melted  wire  bond  t  die  metal.  (25001-000, Qty:l) ,  Open 
Circuit  (24996-000,42.5%)  (24997-000,42.5%) 

Shorted 

34.8% 

34.8%  Impaired  Reverse  Bloc)(lng  Ability  (24417-000, NR) ,  Short 
(24996-000,57,5%)  (24997-000,57.5%) 

Drift 

6.1% 

6.1%  Parameter  Change  (24996-000,10.0%)  (24997-000,10.0%) 

Diode, Rectifier, High  Voltage 

Sources: 2 

Electrical  Overstress 

100.0% 

100.0%  Out  Of  Tolerance  Hlgh-Overstress  (10722-000, Qty:l) 

Other 

0.0% 

Thermal  Fatlque/Stress 

NR  Thermal  Fatigue  (24417-000,NR) 

Diode, Rectifier, Low  Power 

Sources : 1 

Shorted 

60.0% 

60.0%  Short  (24994-000,60.0%) 

Opened 

40.0% 

40.0%  Open  (24  994-000,40.0%) 

Other 

0.0% 

Drift 

NR  Drift  (24994-000, NR) 
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FMEWl  _ 

Norm  Fall  D«t* 

Diat.  Dlat,  Sourc«(i) /Datalla 


Part  Fallur* 
Daso .  Mcda/Maoh 


Ulocla,SCR  Souroastl 

Shorted  98.0%  98.0%  Short  (24990-000,98.0%) 

Opened  2.0%  2.0%  Open  (24990-000,2.0%) 


Diode,  Small  Signal  (Surmary) 


Drift 

48 

3% 

Opened 

19 

8% 

Shorted 

15 

5% 

Intermittent  Operation 

8 

8% 

Change  in  Resistance 

3 

2% 

Crac)(ed/Fractured 

3 

2% 

Seal  Failure 

1 

1% 

Diode, Small  Signal 

Drift 

72.7% 

40.0% 

Crac)ced/Fractured 

9.1% 

5.0% 

Shorted 

9.1% 

5.0% 

Opened 

9.1% 

5.0% 

Induced 

45.0% 

Sources: 2 

Drift  (24994-000,80.0%) 

Crac)c  In  Die  Causing  Degradation  (10722-000, Qty:l) 
Short  (24994-000,10.0%) 

Open  (24994-000,10.0%) 

Degraded  Junctlons-Overvoltage  EOS  (10722-000, Qty: 9) 


Diode, Small  Signal, General  Purpose  Sources:! 

Drift  31.2%  28.0%  Parameter  Drift-  General  (25000-000, ucy:l) 

(25000-000,Qty:l)  (25000-000,Qty: 1)  (25000-000, Qty:2) 
(25000-000, Qty i2)  (25000-000, 0ty:4)  (25000-000, Qty:42) 
(25000-000, Qty:50) ,  Parameter  Drift-  Delta  C 
(25000-000, Qty:6) ,  Parameter  Drift-  Delta  Ir 
(25000-000, Qty:l)  (25000-000, Qty: 1)  (25000-000, Qty:2) 
(25000-000, Qty:2)  (25000-000,0ty:3)  (25000-000, Qty: 4) 
(25000-000,Qty:7)  (25000"000,Qty:10)  (25000-000,Qty:31) , 
Parameter  Drift-  Delta  R  (25000-000, Qty:l)  (25000-000, Qty:2) 
(25000-000,Qty:3)  (25000-000, Qty:ll)  (25000-000, Qty:17) 


Opened  30.3%  27,2%  Open  (25000-000,Qty:l)  (25000-000,Qty:2)  (25000-000, Qty:3) 

(25000-000, Qty :3)  (25000-000, Qty :4)  (25000-000, Qty:28) 
(25000-000,Qty:57)  (25000-000, Qty :100) 

Shorted  19.6%  17.6%  Short  (25000-000, Qty: 1)  (25000-000, Qty: 1)  (25000-000, Qty:2) 

(25000-000,Qty:2)  (25000-000, Qty:3)  (25000-000, Qty:119) 

Intermittent  Operation  13.9%  12.5%  Intermittent-General  (25000-000, Qty:l)  (25000-000, Qty:l) 

(25000-000, Qty:l)  (25000-000, Qty:43) ,  Intermittent-Noise 
(25000-000, Qty: 45) 

Seal  Failure  2.8%  2.5%  Seal  Lealc  (25000-000, Qty;  1)  (25000-000, Qty: 2) 

(25000-000, Qty; 15) 

Mechanical  Damage  2.3%  2.1%  Mechanical  Damage  (25000-000, Qty: 1)  (25000-000, Qty: 1) 

(25000-000, Qty: 4)  (25000-000, Qty ;9) 

UrJcnown  -  10.3%  UnJcnown  (25000-000, Qty;33)  (25000-000, Qty:42) 
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3^2  Failure  Distribution  Summaries _ 

Pitrt  Pallura  Norm  Pall  Data 

Uaao,  Moda/Mech  Dlat.  Dlat.  Saurca(a)/Datalla 


Dloda,  Small  Signal,  Swltolilng 


Drift 

40.0%  40.0% 

Opened 

1?..'>%  17.5% 

Shorted 

17.5%  17.5% 

Intermittent  Operation 

12.5%  12.5% 

Change  In  Resistance 

12.5%  12.5% 

Other 

Mechanical  Overstress 

NR 

Thermal  Patlque/Stress 

NR 

Diode, Thyristor  (Summary) 

Failed  Off 

45.0% 

Shorted 

40.0% 

Opened 

10.0% 

Failed  On 

5.0% 

Diode, Thyristor 

Failed  Off 

45.0% 

45.0% 

Shorted 

40.0% 

40.0% 

Opened 

10.0% 

10.0% 

Failed  On 

5.0% 

5.0% 

Other 

0.0% 

Drift 

NR 

Diode, Thyristor, PUT 

Failed  Off 

90.0% 

90.0% 

Failed  On 

10.0% 

10.0% 

Diode, Thyristor, Triac 

Failed  Off 

90.0% 

90.0% 

Failed  On 

10.0% 

10.0% 

SourcaaiS 

Drift  (24994-000,80.0%) 

Opan  (10722-000, Otyil)  (24994-000,10.0%) 

Short  (24994-000,10.0%),  Short-Sllvar/Copper  Bridging  Die 
Edga  To  Anoda  Stu  (10722-000,0ty il) 

Intarmlttant  Anode  Contact  ( 10722-000, Oty:l) 

High  Raslstanca-Wrong  Dla  (10722-000, Qtyil) 

Mechanical  Strassas  (24417-000, NR) 

Thermal  Stress  (24417-000, NR) 


Sources: 2 

Palled  Off  (24991-000,90.0%) 
Short  (24994-000,80.0%) 

Open  (24994-000,20.0%) 
Failed  On  (24991-000,10.0%) 

Drift  (24994-000, NR) 


Sources:! 

Palled  Off  (24991-000,90.0%) 
Palled  On  (24991-000,10.0%) 


Sources : 1 

Palled  Off  (24991-000,90.0%) 
Failed  On  (24991-000,10.0%) 


Diode, Transorb 
Shorted 


Sources : 1 

100.0%  100.0%  Short-Overstress  (10722-000, Qty:l) ,  Short  (10722-000,Qty:l) 
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FMD»91 _ 

Part  Fallura 
Date ,  Moda/Mach 


_ Failure  Distribution  Summaries  3-63 

Norm  PaTi  Data 

Olat.  Dlat.  Sourca(a) /Datalla 


Diode, Zanar  (Summary) 

Opened  35.21 
Shorted  33.5% 
Drift  24.2% 
High  Lea)caga  Currant  4.4% 
Unatabla  Operation  1.8% 
Intermittent  Operation  0.7% 
Mechanical  Damage  0.2% 


Diode, Zener  Sources: 4 

Shortac  52.2%  47.0%  Short  (24990-000,50.0%)  (24992-000,40.0%) 

(24997-000,15,7%),  Low  Z  (24991-000,83.0%) 

Op«n««l  38.1%  34.3%  Open  (24990-000,50.0%)  (24992-000,60.0%),  High  Z 

(24991-000,17.0%),  Open  Circuits  (24997-000,10.5%) 

High  I«a)caga  Currant  6.9%  6.2%  Excessive  Laalcage  Current  (24997-000,26.0%) 

Unstable  Operation  2.8%  2.5%  Instability  (24997-000,10.5%) 

Un)tnown  -  G.3%  Unknown  (24997-000,26.3%) 

Induced  -  3.7%  Quality  Defects  (24997-000,15.7%) 


Sources : 3 

67.7%  67.7%  Parameter  Drift-General  (25000-000, Qty:l) 

(25000-000, Qty: 16)  (25000-000, Qty:25) ,  Parameter  Drift-Delta 
Ir  (25000-000, Qty:l)  (25000-000, Qty:l)  (25000-000, Qty:l) , 
Parameter  Drift-Delta  Vt  (25000-000, Qty:l)  (25000-000, Qty:  1) 
(25000-000, Qty: 1)  (25000-000, Qty: 1)  (25000-000, Qty:2) 
(25000-000,Qty:2)  (25000-000, Qty: 5)  (25000-000, Qty: 8) 
(25000-000, Qty: 9)  (25000-000, Qty: 12) ,  Parameter  Drift-Delta 
R  (25000-000, Qty: 1)  (25000-000, Qty:l)  (25000-000, Qty:l) 
(2.5000-000, Oty:l)  (25000-000, Qty:3)  (25000-000, Qty:4) 
(25000-000, Qty :5) ,  Parameter  Drift-Insulation  Resistance 
(25000-000, Qty: 1)  (25000-000, Qty: 1)  (25000-000, Qty:l),  Drift 
(24994-000, 70.0%) 

Opened  16.8%  16.8%  Open-General  (25000-000, Qty: 1)  (25000-000, Qty: 1) 

(25000-000,Qty:l)  (25000-000, Qty :3)  (25000-000, Cty:12) , 
Open-Open  Junction  (25000-000, Qty:4) ,  Open  (24417-000, NR) 
(24994-000,20.0%) 

Shorted  13.0%  13.0%  Short  (24417-000, NR)  (24994-000,10.0%)  (25000-000, Qty: 1) 

(25000-000, Qty :2)  (25000-000, Qty:2)  (25000-000, Qty: 6) 
(25000-000, Qty: 14) ,  Short-Shorted  Junction  (25000-000,  Qty: 1) 

Intermittent  Operation  1.9%  1.9%  Intermittent  (25000-000, Qty: 1)  (25000-000,  Qty: 5) 

Mechanical  Damage  0.6%  0.6%  Mechanical  Damage  (25000-000, Qty:2) 


Diode, Zener, Voltage '  Reference 
Drift 


(Jther 

Thermal  Fatique/Stress 


0.0% 

NR  Thermal  Stress  (24417-000, NR) 


Mschanical  Overstress 


NR  Mschanical  Stress  (24417-000, NR) 


ReliabiUty  Analysis  Center  (RAC)  •  201  MiU  St.,  Rome,  NY  13440  •  315-337-0900 


FMD-91 


3-64  FaiHure  Distribution  Summaries 


Part  Failure 

Desc .  Mode/Mach 

Norm 

Dlst. 

Fall 

Dlst. 

Diode, Zener, Voltage  Regulator 
Opened 

45.0% 

45.0% 

Drift 

35.0% 

35.0% 

Shorted 

20.0% 

20.0% 

Other 

0.0% 

High  Lea)(age  Current 

NR 

Dls)c,  Burst 

Cracked/Fractured 

87.5% 

87.5% 

Closed 

12.5% 

12.5% 

Drum 

Blndlng/Stlc](lng 

70.0%  30.5% 

Out  of  Adjustment 

30.0%  13.1% 

Un]cnown 

-  26.2% 

Induced 

-  4.3% 

Other  (<%8) 

-  25.9% 

Opened 

4.3% 

Servo  Amp  Failure 

4.3% 

Bearing  Failure 

4.3% 

Connector  Failure 

4.3% 

Bro)cen 

4.3% 

Bad  Rotation 

4.3% 

Duct 

Needs  Replacement 

57.1% 

40.0% 

Crac]ced/Fractured 

42.9% 

30.0% 

UrOcnown 

20.0% 

Induced 

10.0% 

Data 

Source (a) /Datalli 


Sources  1 3 

High  Z  (24991-000,70,0%),  Open  (24994-000,20.0%) 
Drift  (24994-000,70.0%) 

Low  Z  (24991-000,30.0%),  Short  (24994-000,10.0%) 


Reverse  Current  Failures  (24417-000, NR) ,  Zener  Impedance 
Failures  (24417-000, NR) 


Sources : 1 

Fracture  (24992-000,87.5%) 
Closed  (24992-000,12.5%) 


Sources:! 

Dnan  Stldcs  (19542-000,30.4%) 

Drum  Out  Of  Alignment  (19542-000,8.7%),  Not  Properly 
Aligned  (19542-000,4.3%) 

UnJcnown  (19542-000,26.1%) 

Damaged  Due  to  Overspeed  L  Many  In^acts  (19542-000,4.3%) 

Has  Open  Tach  Winding  (19542-000,4.3%) 

Servo  An^  Found  To  Be  Defective  (19542-000,4.3%) 

Drum  Has  Excessive  Weight  Bearing  Damage  (19542-000,4.3%) 
Connector  P-4  Defective  (19542-000,4.3%) 

Brac)cet  Bro)cen  (19542-0  00,4.3%) 

Bad  Rotation  After  Drop  Test  (19542-000,4.3%) 


Sourcss:! 

Used  Up  Needs  Replacement  (19542-000,40.0%) 
Crac)ced  (19542-000,30.0%) 

UrOcnown  (19542-000,20.0%) 

Improperly  Installed  (19542-000,10.0%) 
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Part  Failure 

Norm 

Fall 

Desc .  Mode/Mech 

Diet. 

Diet. 

Duct, Heater,  Air 

No  Operation 

80.0% 

80.0% 

Overheated 

20.0% 

20.0% 

Duct, Tray, Wireway 
Induced 

-  <0.1% 

Other 

-  100.0% 

Insulation 

Failure 

NR 

Mechanical 

Failure 

NR 

Dynamotor 

Drift 

62.5% 

62.5% 

Opened 

25.0% 

25.0% 

Shorted 

12.5% 

12.5% 

Eccentric 


Out  of  Synch. 

75.0% 

75.0% 

Out  of  Adjustment 

16.7% 

16.7% 

Loose 

8.3% 

8.3% 

Elect  Power 
Worn 

Dlst. 

51.1% 

51.1% 

Broken 

46.8% 

46.8% 

Contact 

Failure 

2.1% 

2.1% 

Elect  Rectifying  Equ 

Broken 

73.9% 

73.9% 

Binding/Sticking 

4.3% 

4.3% 

Contact  Failure 

4.3% 

4.3% 

Incorrect  Current 

4.3% 

4.3% 

Loose 

4.3% 

4.3% 

Leaking 

4.3% 

4.3% 

Drift 

4.3% 

4.3% 

_ Failure  Distribution  Summaries 

Data 

Source (a) /Data! la 


Sou;;'cea )  1 

Catastropl’ilr-Fallod  to  Heat  (18175-000,60.0%) 
Cataatrophlc-Overheated  (18175-000, 20.0%) 


.‘Sources:  2 

Flashover  (24996-000, NR)  (24997-000, NR) 

Insulation  Failure  (24996-000, NR)  (24997-000, NR) 
Mechanical  Failure  (24996-000, NR)  (24997-000, NR) 


Sources:! 

Drift  (24992-000,62.5%) 
Open  (24992-000,25.0%) 
Short  (24992-000,12.5%) 


Sources:! 

Out  Of  Synch  (25101-000, Qty:l)  (25101-000, Qty; 1) 
(25101-000, Qty: 7) 

Out  Of  Adjustment  -  Inaccurate  (25101-000, Qty: 1) ,  Out  Of 
Adjustment  -  Out  Of  Synch  (25101-000, Qty:l) 

Loose  Nut(s>  -  Fnd  In  TI/PMCS/INSP  (25101-000,  Qty: 1) 


Sources : 1 

Worn,  Chaffed,  Frayed,  or  Corn  (25464-000, Qty:24) 
Broken  (25464-000, Qty:22) 

Contact/Conn  Defect  (25464-000, Qty: 1) 


Sources : 1 

Broken  (254 64-000, Qty: 17) 

Binding  Stuck  or  Jammed  (25464-000, Qty: 1) 
Contact/Conn  Defect  (25464-000, Qty: 1) 

Current  Incorrect  (25464-000, Qty:l) 

Loose, Damaged, or  Missing  Har  (25464-000, Qty :1) 
Leaking  Internal  or  External  (25464-000, Qty:l) 
Fluctuates,  Unstable  or  Errati  (25464-000,  Qty:  1) 


3-65 
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3-66  Failure  Distribution  Summaries _ 

P«rt  Fallura  Norm  Fall  Data 

Deac,  Moda/Mach  Olac,  Dlit.  Sourca(a)/Datalli 


Elactrlcal  Filter  (Summary) 

35. 9t 
25. H 
23.1% 
7.2% 
5.1% 
3.6% 


Sourcas:2 

81.6%  81.6%  Short-Excesslva  Solder  (10722-000, Qtyi2) ,  Failure  Of 

Insulation  Reslatance  (10722-000, Qty:l) ,  Sliort-Severely 
Ovarstressed  (10722-000, Qty :2) ,  1.8  Ohm  Short  Lead  To 
Caaa-Eleotrlcal  Ovorstress  ( 10722-000, Qty: 1) ,  IR 
Failure-Contamination  Of  Interior  Glass  Seal 
(10722-000, Qty;2),  Short  (10722-000, Qty:l)  (24417-000, NR) 

9.1%  9.1%  Capacitor-Mechanical  Overstress  (10722-000, Qty: 1) 

9.1%  9.1%  Resistance  Was  Variable-Poor  Solder  Connection 

(10722-000, Qty: 1) 


Other  -  0.0% 

Opened  NR  Open-Poor  Solder  Joint  (24417-000, NR) 

Insertion  Loss  NR  Low  Insertion  Loss-Open  Capacitor  (24417-000, NR) ,  Low 

Insertion  Loss-Shorted  Inductor  (24417-000, NR) ,  Low 
Insertion  Loss-Poor  Solder  Joint  (24417-000, NR) ,  Low 
Insertion  Loss  (24417-000, NR) ,  Low  Insertion  Loss-Lossy 
Capacitor  (24417-000, NR) 


Electrical  Filter, Feed-Thru  Sources:! 

Opened  66.7%  66.7%  Opens-lnsuff iciont  Support  Of  Coil  In  Assemblies 

(10722-000, Qty:2) 

Change  in  Capac.  33.3%  33.3%  Low  Capacitance  Value  Lead  To  Case  (10722-000, Qty:l) 


Drift 

Bro)«en 

Shorted 

Diode  Failure 

Opened 

Lamp  Failure 


Electrical  Filter, EMI 
Shorted 


Capacitor  Failure 
Change  in  Resistance 


Electrical  Filter, Microwave  Sources:! 

Drift  80.0%  80.0%  Center  Frequency  Drift  (25015-000,80.0%) 

Diode  Failure  20.0%  20.0%  Diode  Failure,  No  Output  (25015-000,20.0%) 


Electrical  Filter, Networli 


Bro)cen 

70.0% 

70.0% 

Drift 

20.0% 

20.0% 

Lamp  Failure 

10.0% 

10.0% 

Sources : 1 

Bro)can  (25464-000, Qty:7) 

Fluctuates,  Unstable  or  Erratl  (25464-000, Qty:2) 
Burned  Out  Or  Defective  Lamp,  (25464-000, Qty:l) 
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Part  Failure 
Oeeu.  Mode/Mech 


_ Failure  Distribution  Summaries  3-67 

Norm  Fall  Data 

Diet,  Olat.  Source (a) /Details 


Electrical  Motor  (Summary) 


Rough  Operation  22.41 
Winding  Failure  21.31 
Blndlng/Stlcltlng  21.1% 
Bearing  Failure  20.9% 
Opened  14.3% 


Electrical  Motor 

Blndlng/St  Iclclng 

Falls  to  Run,  After  Start 
Opened 

Brush  Failure 

Drift 

Arclng/Sparklng 


Sources: 5 

34.4%  18.9%  Binding,  Stuc)c  or  Jammed  (25464-000, Qty:57e) 

19.7%  10.8%  Catastrophic-Falls  To  Run  Once  Started  (18175-000,31.0%) 

(18175-000,77.0%) 

18.1%  9.9%  Has  Open  Tach-Wlndlng  (19542"000,7.7%) ,  Open 

(24992-000,42.0%) 

10.9%  6.0%  Failed  -  Brush  (24990-000,15.0%),  Performance  (Degraded)  - 

Brush  (24990-000,15.0%) 

9.9%  5.4%  Drift  (24992-000,27.0%),  Fluctuates,  Unstable  or  Erratl 

(25464-000, Oty:l) 

6.9%  3.8%  Arc  (24992-000,19.0%) 


Un)cnown  -  19.1%  OtOtnown  (18175-000,16.0%)  (18175-000,16.0%) 

(19542-000,7.7%)  (19542-000,7.7%)  (19542-000,61.5%) 
(25464-000, Qty: 2)  (25464-000,Qty : 15) 

Induced  - - —  8.4%  Failed  -  Lube  (24990-000,15.0%),  Performance  (Degraded)  - 


Commutator  (24990-000,5.0%),  Performance  (Degraded)  -  Lube 
(24990-000,15.0%),  Degraded  -  Hunts  For  Correct  Position 
(18175-000,2.0%),  Degraded  -  Falls  To  Position  Correctly 
(18175-000,2.0%),  Degraded  -  Shaft  Falls  To  Run  At  Rated 
Speed  (18175-000,3.0%),  Degraded  -  Shaft  Fails  To  Turn  At 
Rated  Speed  (18175-000,7.0%) 


Other  (<%6) 

Switch  Failure 

Stator  Failure 

Shorted 

Falls  to  Op.  on  Demand 
Falla  to  Position 
Rotor  Failure 
Cummutator  Failure 
Horn 
Bro)cen 


17.6% 

3.1%  Switch  Defective  (19542-000,15.4%) 

3.0%  Palled  -  Stator  (24990-000,15.0%) 

2.4%  Short  (24992-000,12.0%) 

2.3%  Catastrophic-Falls  To  Operate  On  Demand  (18175-000,23.0%) 
2.3%  Catastrophic-Falls  To  Position  Properly  (18175-000,23.0%) 
2.0%  Failed  -  Rotor  (24990-000,10.0%) 

2.0%  Failed  -  Comnutator  (24990-000,10.0%) 

0.4%  Horn,  Chaffed,  Frayed  or  Torn  (25464-000, Qty:13) 

<0.1%  Broken  (25464-000, Qty: 3) 


Electrical  Motor, AC  (Summary) 


winding  Failure 

24.3% 

Bearing  Failure 

21.3% 

Falls  to  Run, After  Start 

18.1% 

Mechanical  Failure 

16.6% 

Falls  to  Start 

13.7% 

Electrical  Failure 

6.0% 
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FMD-91 


Part  Failure 

Desc .  Mode/Mech 

Norm  Fall 
Diet.  Dist. 

Electrical  Motor,  AC 

Winding  Failure 

24.3%  18.4% 

Bearing  Failure 

21.3%  16.1% 

Fails  to  Run, After  Start 

18.1%  13.7% 

Mechanical  Failure 

16.6%  12.6% 

Fails  to  Start 

13.7%  10.3% 

Electrical  Failure 

6.0%  4.5% 

Un)tnown 

-  17.5% 

Other  (<%4) 

-  7.0% 

Lead  Damage 

2.4% 

Degraded  Operation 

2.3% 

Brush  Failure 

2.3% 

Overheated 

NR 

Shorted 

NR 

Electrical  Motor,  Induction, AC 
Falls  to  Run, After  Start 

52.4% 

44.0% 

Falls  to  Start 

40,5% 

34.0% 

Degraded  Operation 

7.1% 

6.0% 

Unicnown 

16.0% 

Electrical  Motor, Induction, AC, 
Falls  to  Run, After  Start 

Single  Phase 
84.3% 

43.0% 

Falls  to  Start 

15.7% 

8.0% 

Data 

Source (3) /Details 


Sources : 4 

Under  200  H.P.  (Winding  Fail)  (24996-000,35.04),  Over  200 
H.P.  (Windings  and  Ties)  (24996-000,44.0%),  Open 
Windings-Defective  Wire  (24417-001, NR) ,  Winding  Failure 
(24997-000,35.0%) 

Under  200  H.P.  (Bearings)  (24996-000,50.0%),  Brinelled  or 
Damaged  Bearings-Shoc)c  Loads  (24417-001, NR),  Bearing 
Failure-Misapplication  (24417-001, NR) ,  Bearing  Failure 
(24997-000, 50.0%) 

Catastrophic-Fails  To  Run  Once  Started  (18175-000,41.0%) 

Over  200  H.P.  (All  Mechanical)  (24996-000,27.0%),  Other  and 
Mechanical  (24997-000,15.0%),  Mechanical  Failure 
(24997-000,36.0%) 

Catastrophic-Fails  To  Start  (18175-000,31.0%) 

Electrical  Failure  (24997-000,28.0%) 

nn)tnown  (18175-000,21.0%)  (24996-000,14.0%) 

(24996-000,15.0%)  (24997-000,36.0%) 

n. 


Over *200  H.P.  (Leads)  (24996-000,15.0%) 

Degraded  (19175-000,7.0%) 

Under  200  H.P.  (Brushes)  (24996-000,7.0%),  Brushes  (if  any) 
(24997-000,7.0%) 

Overheating-Overloading  (24417-001, NR) ,  Overheating 
(24417-001, NR) ,  Overheating  of  Wlndlngs-Op.  at  Too  Low  of  a 
Voltag  (24417-001,  NR) 

Shorted  Windings-Defective  Wire  (24417-001, NR) 


Sources : 1 

Catastrophic-Falls  To  Run  Once  Started  (18175-000,44.0%) 
Catastrophic-Falls  To  Start  (18175-000,34,0%) 

Degraded  (18175-000,6.0%) 

Un)tnown  (18175-000,16.0%) 


Sources:! 

Cataatro{^ic-Fails  To  Run  Once  Started  (18175-000,43.0%) 
Catastrophic-Fails  To  Start  (18175-000,8-0%) 


Un)tnown 


49.0%  Un)(nown  (18175-000,49.0%) 


ReliabUity  Analysis  Center  (RAC)  •  201  MiU  St.,  Rome,  NY  13440  •  315-337-0900 


FMD-91 


Failure  Distribution  Summaries  3-69 


Part  Fallur* 

Date .  Keda/Mach 

Norm 
Dlst . 

Fall  Data 

Dlst.  Source (s) /Details 

EJactrlcal  Motor,  Induction,  AC, Wound 

1  Rotor 

Sources  s 1 

Falls  to  Start 

67. 4t 

62.0%  Catastrophic-Falls  To  Start  (18175-000,62.0%) 

Falls  to  Run,Aftar  Start 

32.6% 

30.0%  Catastrophic-Fails  To  Run  Once  Started  (18175-000,30.0%) 

Unknown 

8.0%  Unknown  (18175-000,8.0%) 

Electrical  Motor,  Motor /Blower  (Suimary) 

Opened 

27.3% 

No  Movenvent 

20.7% 

Worn 

15.1% 

Noisy 

14.0% 

Out  of  Spac. 

12.4% 

Out  of  Adjustment 

10.5% 

Electrical  Motor,  Motor/Blower, AC 

Sources !l 

Opened 

20.1% 

11.1%  Opened  (20609-000, Qty:103) 

No  Movement 

19.7% 

10.8%  No  M:>vefflent  (20609-000, QtyslOl) 

Worn 

18.7% 

10.3%  Worn  Out  (20609-000, Qty: 96) 

Noisy 

12.5% 

6.9%  Noisy  (20609-000, Oty:64) 

Out  of  Spec, 

11.5% 

6.3%  Out  of  Specification  (20609-000, Qty: 59) 

Out  of  Adjustment 

9.6% 

5.3%  Out  of  Adjustment  (20609-000, Qty: 4 9) 

Loss  of  Lubrication 

8.0% 

4.4%  Loss  of  Lubrication  (20609-000, Qty: 41) 

Unknown 

33.4%  Unknown  (20609-000, 0ty:311) 

Other  «%5) 

11.5% 

Shorted 

2.5%  Short  (20609-000, Qty:23) 

Cracked/Fractured 

2.1%  Cracked/Fractured  (20609-000, Qty:20) 

Spurious/False  Operation 

1.7%  False  Response  (20609-000, Qty:16) 

Leaking 

1.3%  Leaking  (20609-000, Qty: 12) 

Intermittent  Operation 

1.2%  Intermittent  (20609-000, Qty:ll) 

Displaced 

1.0%  Displaced  (20609-000, 0ty:9) 

Unstable  Operation 

0.5%  Unstable  (20609-000, Qty:5) 

Exoes-rlve  Vibration 

0.4%  Vibrating  (20609-000, Qty:4) 

Clogved/Clodglng 

0.4%  Clogged  (20609-000, Qty: 4) 

Overheated 

0.1%  Overheated  (20609-000, Qty:  1) 

Improper  Timing 

0.1%  Improper  Timing  (20609-000, Qty: 1) 

Bumed/Chatrad 

0.1%  Burned  (20609-000, Qty:  1) 
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3-7D  Failure  Distribution  Suimnaries _ 

Part  Fallur*  Norm  F«ll  D«ta 

O«0c,  Modo/Moch  Diat.  Dlst.  Sourca(a> /Datalla 


Elactrlcal  Motor,Motor/Blow«r, AC, Induction  Sourcaatl 

No  Oparatlon  100.0%  100.0%  No  Oparatlon  (20609-000, Qtyil) 


Electrical  Motor, Motor/Blowar, AC, Puly  Phase 


No  Movement 

50.0% 

Noisy 

28.6% 

Overheated 

10.7% 

Opened 

5.4% 

Out  of  Spec. 

5.4% 

Other  (<%4) 

Shorted 

Out  of  Adjustifient 
Spurlous/Falae  Operation 
Cracked/Fractured 
Excessive  Vibration 
Displaced 
Contaminated 


Sources:! 

41.8%  No  Movement  (20609-000, Qty:28) 

23.9%  Noisy  (20609-000, Oty: 16) 

9.0%  Overheated  (20609-000, Qty: 6) 

4.5%  Opened  (20609-000, Qty: 3) 

4.5%  Out  of  .Specification  (20609-000, Qty :3) 

16.4% 

3.0%  Short  (20609-000, Qty:2) 

3.0%  Out  of  Adjustment  (20609-000, Qty:2) 
3.0%  False  Response  (20609-000, Qty:2) 

3.0%  Cracked/Fractured  (20609-000, Qty:2) 
1.5%  Vibrating  (20609-000, Qty:l) 

1.5%  Displaced  (20609-000, Qty:l) 

1.5%  Contaminated  (20609-000, Qty;l) 


Electrical  Motor, Motor/Blower, AC, Split  Phase  Sources:! 


Cracked/Fractured  50.0% 

Displaced  50.0% 

Electrical  Motor,  Motor/Blower,  DC 


No  Operation  46.3% 
Opened  16.3% 
Out  of  Adjustment  12.5% 
Degraded  Operation  10.0% 
Cracked/Fractured  8 . 7% 
Out  of  Spec.  6.3t 
Unknown  - 


Other  (<%4) 

Overheated 

Noisy 

Spurlous/False  Operation 
Intermittent  Operation 
Drift 


50.0%  Cracked/Fractured  (20609-000, Qty:l) 
50.0%  Displaced  (20609-000, Qty. 1) 

Sources:! 

4!. 6%  No  Operation  (20609-000, Qty:37) 

14.6%  Opened  (20609-000, Qty :!3) 

11.2%  Out  of  Adjustment  (20609-000, 0ty:!0) 
9.0%  Degraded  (20609-000, Qty:6) 

7.9%  Cracked/Fractured  (20609-000, 0ty:7) 
5.6%  Out  of  Specification  (20609-000, Qty :5) 
1.1%  Unknown  (20609-000,0ty:!) 

9.0% 

2.2%  Overheated  (20609-000, Qty:2) 

2.2%  Noisy  (20609-000, Qty:2) 

2.2%  False  Response  (20609-000, Qty:2) 

!.!%  Intermittent  (20609-000, Qty:l) 

!.!%  Drift  (20609-000,Qty:!) 
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FMD-91 _ 

Part  Fallur*  Norm  Fall  Data 

Deac.  Mode/Mech  Dlat.  Diat.  Sourca(s) /Details 


Electrical  Motor, Motor/Blower, DC, Coimutator  Sources:! 

Out  of  Adjustment  100.0%  100.0%  Out  of  Adjustment  (20609-000, Qty: 1) 


Electrical  Motor, Motor/Blower, Fan 

Noisy  100.0% 

Unknown  - - 

Electrical  Motor, Motor/Blower , Fan, Axial 


Out  of  Adjustment 

40.0% 

No  Movement 

30.0% 

Noisy 

10.0% 

Out  of  Spec. 

10.0% 

Stuck  Open 

10.0% 

Unknown 

Sources:! 

16.7%  Noisy  (20609-000, Qty:l) 

83.3%  Unknown  (20609-000, Qty:5) 

Sources : 1 

33.3%  Out  of  Adjustment  (20609-000, Qty:4) 
25.0%  No  Movement  (20609-000, 0ty:3) 

8.3%  Noisy  (20609-000, Cty:l) 

8.3%  Out  of  Specification  (20609-000, Qty:l) 
8.3%  Stuck  Open  (20609-000, Qty:l) 

16.7%  Unknown  (20609-000, Qty:2) 


Electrical  Motor, Motor/Blower, Fan, Centrifugal  Sources:! 


Noisy  30.0%  23.1%  Noisy  (20609-000, Qty. '3) 

Cracked/Fractured  20.0%  15.4%  Cracked/Fractured  (20609-000, Qtyi2) 

Intermittent  Operation  20.0%  15.4%  Intermittent  (20609-000, Qty:2) 

Displaced  10.0%  7.7%  Displaced  (20609-000, Qty:l) 

No  Operation  10.0%  7.7%  No  Operation  (20609-000, Oty:l) 

Out  of  Adjustment  10.0%  7.7%  Out  of  Adjustment  (20609-000, Qty;l) 

Unknown  -  23.1%  Unknown  (20609-000, Qty: 1)  (20509-000, Qty:l) 

(20609-000,  Qty:  1) 


Electrical  Motor, Motor/Blower, Fan, Vane  Axial  Sources:! 


Noisy 

40.0% 

Out  of  Spec. 

40.0% 

Spurious/False  Operation 

20.0% 

Unknown 

Electrical  Motor, Motor/Blower, Induction 

No  Operation 

75.0% 

Degraded  Operation 

25.0% 

33.3%  Noisy  (20609-000, Qty :2) 

33.3%  Out  of  Specification  (20609-000, Qty ;2) 
16.7%  False  Response  (20609-000, Qty:  1) 

16.7%  Unknown  (20609-000, Qty:  1) 

Sources:! 

75.0%  No  Operation  (20609-000, Qty:3j 
25.0%  Degraded  (20609-000, Qty:l) 
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3-72  Failure  Distribution  Summaries 

Part  Fallur«  Nonn  Fall 

D«ac,  Moda/Maoh  Dlat.  Dlat. 


Elaotrlcal  MQtor,Motor/Blowar, Synohronoua 


Opened 

79.7% 

66.3% 

Out  of  Spec. 

13.0% 

10.8% 

Intermittent  Operation 

4.3% 

3.6% 

Degraded  Operation 

2.9% 

2.4% 

Unknown 

16.9% 

Elactrlcal  Motor. Sarvosi Composite 


Falls  to  Position 

50.3% 

40.0% 

Falls  to  Op.  on  Demand 

49.7% 

39.5% 

Induced 

20.5% 

Electrical  Motor, Squirrel  Cage, AC 


Falls  to  Start  50.6%  42.0% 
Falls  to  Run, After  Start  49.4%  41.0% 
Unknown  — —  17.0% 


Electrical  Motor,  Stepper 

Rough  Operation 

100.0% 

100.0% 

Electrical  Motor, Synchronous, AC, Single  Phase 

Falls  to  Run, After  Start 

51.7% 

46.0% 

Fails  to  Start 

40.4% 

36.0% 

Degraded  Operation 

7.9% 

7.0% 

Unknown 

11.0% 

Electrical  Motor, Tachometer,  Servo 

Bearing  Failure 

52.9% 

45.0% 

Winding  Failure 

47.1% 

40.0% 

Unknown 

15.0% 

Data 

Source (s) /Details 


Sources  1 1 

Opened  (20609-000, Qty:5S) 

Out  of  Tolerance  (20609-000, Qty:5) ,  Out  of  Specification 
(20609-000,Qty:4) 

Intermittent  (20609-000, Qty:3) 

Degraded  (20609-000, Qty:2) 

Unknown  (20609-000, Qty:4)  (20609-000, QtyslO) 


Sources : 1 

Catastrophic-Falls  To  Position  (18175-000,40.0%) 
(16175-000,40.0%) 

Catastrophic-Falls  To  Operate  On  Demand  (18175"000,39.0%) 
(18175-000,40.0%) 

Degraded  -  Falls  To  Position  Correctly  (18175-000,10.0%) 
(18175-000,16.0%),  Degraded  -  )(unt8  For  Correct  Position 
(18175-000,5.0%)  (18175-000,10.0%) 


Sources:! 

Catastroi^lc-Falls  To  Start  (18175-000,38.0%) 
(18175-000,46,0%) 

Catastroirfiic-Fails  To  Run  Once  Started  (18175-000,38,0%) 
(18175-000,44.0%) 

Unknown  (18175-000,10.0%)  (18175-000,24.0%) 


Sources : 1 

Rough  (Operation  (10722-000, Oty:l) 


Sources : 1 

Catastrophic-Falls  To  Run  Once  Started  (18175-'000,46.0%) 
Catastrophic-Falls  To  Srart  (18175-000,36.0%) 

Degraded  (18175-000,7.0%) 

Unknown  (18175-000,11.0%) 


Sources:! 

Bearing  Failure  (24993-000,45.0%) 
Winding  Failure  (24993-000,40.0%) 
Unknown  (24993-000,15.0%) 
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Part  Failure 
Deac.  Mode/Mech 

Electronic  Tost  Eqpt 
Unknown 

Other 

Incorrect  Reading 
Spurious/False  Operation 

Elevating  Mech,L0ft 
Broken 

Loose 

Worn 
Leak! ng 
Induced 


Elevating  Mech, Right 
Bent/Dented/Warped 

Broken 

Induced 

Encoder, Az irauth 
No  Movement 

Resistor  Failure 
Optical  Assbly  Failure 
Lamp  Failure 

Incorrect  Antenna  Rotation 

Craoked/Fractured 

Casing  Rotates 

Unknown 

Induced 


Norm  Fail  Data 

Hist.  Dist.  Source (s) /Details 


Sources :1 

<0.1%  Unknown  (2-1P97-000, NR) 


100.0% 

NR  Zero  or  maximum  reading  (24997-000, NR) 
NR  Erratic  indication  (24997-000, NR) 


Sources:! 

63.6%  18.9%  Broken  Bolt(s)  (25101-000, Qty: 1) ,  Broken/Damaged 

(25101-000, Qty:l) ,  Poor  Design  -  Broken/Damaged 
(25101-000, Qty:5) 

18.2%  5.4%  Part  Missing/Loose  -  Abnormal  Operation  (25101-000, Qty; 1) , 

Loose  Bolt(s)  -  Stripped  (25101-000, Oty:l) 

9.1%  2.7%  Worn  -  Inop  Man  Elevation  (25101-000, Qty:l) 

9.1%  2.7%  Part  Struck/Damaged  -  Leaking  Fluid  (25101-000, Qty : 1) 

-  70.3%  Item  Abuse/Neglect  -  Missing  (25101-000, Qty:23) ,  Item 

Abuse/Noglect  -  Broken /Damaged  (25101-000, Qty:!) ,  Part 
Struck/Damaged  -  Missing  (25101-000, Qty : 1) ,  Item 
Abuse/Negloct  -  Broken  Bolt(s)  (25101-000, Qty : 1) 


Sources : 1 

66.7%  40.0%  Collapsed/Bent  (25101-000, Qty:2) 

33.3%  20.0%  Part  St tuck/ Damaged  -  Broken  Damaged  (25101-000, Qty:l) 

- — --  40.0%  Operating  Error  -  Inop/Unserviceable  (25101-000, Qty : 1) , 

Lack  Of  Lubrication  -  Noisy  (25101-000, Qty: 1) 


Sources ; 1 

64.9%  35.6%  Antenna  Won't  Move  (19542-000,32.3%),  No  Movement  Between 

Dwells  (19542-000,3.2%) 

5.9%  3.2%  Resistor  Is  Defective  (19542-000,3.2%) 

5.9%  3.2%  Optical  Assembly  Defective  (19542-000,3.2%) 

5.9%  3.2%  Lamp  Design  Defective  (19542-000,  3.2%) 

5.9%  3.2%  Incorrect  Antenna  Rotation  (19542-000,3.2%) 

5.9%  3.2%  cracked  Glass  Disc  (19542-000,3.2%) 

5.9%  3.2%  Casing  Rotates  (19542-000,3.2%) 

-  42.0%  Unknown  (19542-000,41.9%) 

-  3.2%  Encoder  Marking  Should  Be  Removed  (19542-000,3.2%) 
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3-74  Failure  Distribution  Summaries 

Part  Failure  Norm  Fail 

Desc,  Mode/Mech  Dlst.  Dlst. 


Engine 


No  Movement 

44.0% 

38.4% 

Lea)cing 

22.9% 

20.0% 

Crac)ted/Fractured 

10.2% 

8.9% 

Intermittent  Operation 

6.0% 

5.3% 

Out  of  Adjustment 

6.0% 

5.3% 

Out  of  Spec. 

6.0% 

5.3% 

Spurious/False  Operation 

4.8% 

4.2% 

Un)cnown 

1.1% 

Other  (<%5) 

11.6% 

Noisy 

3.2% 

Seized 

2.1% 

Displaced 

2.1% 

Excessive  Vibration 

1.1% 

Unstable  Operation 

1.1% 

Shorted 

0.5% 

Overheated 

0.5% 

Improper  Timing 

0.5% 

Improper  Flow 

0.5% 

Engine, Diesel 

Mechanical  Failure 

23.3% 

21.2% 

Loss  of  Control 

21.7% 

19.7% 

Lu]De  i  Cooling  Sys.  Failure 

12.7% 

11.5% 

Air  t  Fuel  System  Failure 

12,7% 

11.5% 

Electrical  Failure 

12.4% 

11.3% 

Seal/Gas)cet  Failure 

8.8% 

8.0% 

Lubricating  System  Failure 

8.5% 

7.7% 

Other  (<%7) 

9.1% 

Cooling  System  Failure 

5.6% 

Bloc)c  and  Head  Failure 

3.5% 

Data 

Source(a)  /Dotalla 
Source* ! 1 

No  Movement  (20609-000, Qty: 73) 

Lealclng  (20609-000,  Oty: 38) 
Crac)ced/Fractured  (20609-000, Oty :  17) 
Intermittent  (20609-000, Qty: 10) 

Out  of  Adjustment  (20609-000, Qty : 10) 

Out  of  Specification  (20609-000, Qty: 10) 
False  Response  (20609-000, Qty:8) 

Un)cnown  (20609-000, Qty :2) 

Noisy  <20609-000, Qty:6) 

Seized  (20609-000, Qty: 4) 

Displaced  (20609-000, Qty :4) 

Vibrating  (20609-000, Qty:2) 

Unstable  (20609-000, Qty :2) 

Short  (20609-000, Qty:l) 

Overheated  (20609-000, Qty:l) 

Improper  Timing  (20609-000,  Qty:  1) 
Improper  Flow  (20609-000, Qty:l) 


Sources: 2 

Moving  Mechanical  Parts  (24990-000,30.0%),  Engine 
(24996-000, 12.0%) 

Control  Circuits  (24996-000,21.0%),  Speed  Control 
(24996-000,17,5%) 

Lube  and  Cooling  (24990-000,23.0%) 

Air  and  Fuel  (24990--000,23.0%) 

Electric,  Start,  Battery  (24990-000,1.0%),  Starting 
S/System  (24996-000,21.0%) 

Mlsc.  and  Seals  (24990-000,16.0%) 

Fuel  Oil  S/System  (24996-000,8.0%),  Lube  S/Systems 
(24996-000,7.0%) 


Cooling  S/Systetr.  (24996-000,11.0%) 
Bloc)(s  and  Heads  (24990-000,7.0%) 
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Failure  EMstribution  Summaries  3-75 


FMD-91 _ 

Part  Failure  Norm  Fail  Data 

Daac.  Moola/Moch  Olat.  Diet.  Source  (a) /Datalla 


Engine, Turbina, Gaa 

Worn  53.5%  53.5% 

Cracked/Fractured  44.8%  44.8% 

Leaking  1.6%  1.6% 

Loose  0.1%  0.1% 

Other  0.0% 

Seala  t  Bearings  Failure  NR 

Grooving  NR 

Compressor  S  Turbine  Failure  NR 

Housing  Failure  NR 

Combustion  Sub-System  NR 

Loss  of  Lubrication  NR 


Sources  1 2 

Worn,  Chaffed,  Frayed  or  Torn  (25464-000, Oty:463) 

Cracked  (25464-000, Qty:388) 

Leaking  Internal  or  External  (25464-0  '',0ty:l) 
(25464-000,Qtyil3) 

Loose,  Damaged  or  Missing  Har  (25464-000, Qtysl) 

Seals  and  Bearings  (24996-000, NR) 

Fuel  Sub-System  (24996-000, NR) 

Compressor  and  Turbine  (24996-000, NR) 

Housing  (24996-000, NR) 

Combustion  Sub-System  (24996-000, NR) 

Lubrication  Sub-System  (24996-000, NR) 


Equllldrator  Assy  Sources:! 

No  Operation  44.8%  26.3%  Inop  Man  Elevation  (25101-000, Qty:l)  (25101-000, Qty:7) , 

Internal  Failure  -  Inop  Man  Elevation  (25101-000, QtyslS) 

Blndlng/Stlcklng  34.5%  20.2%  Internal  Failure  -  Blndlng/Stlcklng  (25101-000, Qty: 13) , 

Blndlng/Stlcklng  (25101-000, Qtytl) ,  Unknown  - 
Blndlng/Stlcklng  (25101-000, 0ty!4) ,  Worn  -  Blndlng/Stlcklng 
(25101-000,0ty:2) 

Loose  8.6%  5.1%  Internal  Failure  -  Loose  (25101-000, Qty:5) 

Seized  5.2%  3.0%  Internal  Failure  -  Seized  (25101-000, Qty :3) 

Out  of  Adjustment  3.4%  2.0%  Out  Of  Adjustment  -  Inop  Man  Elevation  (25101-000, Qty:2) 

Broken  3.4%  2.0%  Internal  Failure  -  Broken /Damaged  (25101-000, Qty:l) , 

Broken/Damaged  (25101-000, Qty: 1) 

Induced  -  37.4%  Caused  By  Other  Fallure-Broken/Damaged  (25101-000, Qty:l) , 


Improper  Adjustment  -  Inop  Man  Elevation  (25101-000, Qty:l) , 
Improper  Maintenance  -  Inop  Man  Elevation  (25101-000, Qty:2) , 
Improper  Maintenance  -  Blndlng/Stlcklng  (25101-000, Qty:l) , 
Improper  Maintenance  -  Fnd  In  TI/PMCS/INSP 
(25101-000, Qty:  1) ,  Inqsroper  Maintenance  -  Leaking  Fluid 
(25101-000, Qty:  1) ,  L<t':k  Of  Maintenance  -  Blndlng/Stlcklng 
(25101-000,Qty:5) ,  Lack  Of  Maintenance  -  Inop  Man  Elevation 
(25101-000, 0ty:17) ,  Lack  Of  Maintenance  -  Inop/Slugglsh 
Breech  (25101-000, Qty : 3) ,  Lack  Of  Maintenance  -  Fnd  In 
TI/PMCS/IKSP  (25101-000, Qty:3),  Lack  Of  Maintenance  -  Noisy 
(25101-000, Qty:  1) ,  Itrp  Assembly/Install  (25101-000, Qty:l) 


Unknown  2.0%  Unknown  (25101-000, Qty: 2) 

Other  «%3)  2.0% 

Excessive  Play  1.0%  Exceaslve  Play  (25101-000,Qty:l) 

worn  1.0%  Worn  -  Fnd  In  TI/PMCS/INSP  (25101-000, Qty: 1) 
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3-76  Failure  Diatribudon  Summaries _ 

P«rt  Fcllurtt  Norm  F«ll  Dat« 

Dose,  Moelo/Maoh  Oiit.  Dlit.  Sourca  (a) /Oat«lla 


FMD-91 


Extractor  ftlqht  Sourcaail 

Agad/Datorioratod  100,01  50.0%  Datarloratad/Agad  -  Inop/Unaarvxcaabla  (25101-000, Oty; 1) 

Inducad  -  50.0%  Itam  Abuaa/Naijlact  -  Mlaalng  (25101-000, Qty:l) 


Fan  Sourceail 

Blndlng/Stlcklng  95.0%  95.0%  Binding  Stuck  or  Jammed  (2546<i-uO0,Oty:19) 

Broken  5.0%  5.0%  Broken  (25464-000, Qty;l) 

Fasteners, Lock  Sources:! 

Broken  75.0%  50.0%  Broken/Damaged  (25101-000, Qty:l)  (25101-000, Oty ;2) 

Aged/Deteriorated  25.0%  16.7%  Dateriorated/Aged  -  Brokan/Oamaged  (25101-000, Qty:l) 

Inducad  -  33.3%  Caused  By  Other  Failure-Missing  (25101-000, Qty:l) ,  Fell  Off 

or  Lost  -  Missing  (25101-000, Qty:!) 


Fasteners, Mechanical  Sources:2 

Induced  — - -  <0.1%  Rivets  (Shear  .n  Shank)  (24996-000, NR) ,  Rivets  (Crushing 

Failure)  (24 996-000, NR) ,  Shear  in  Shank  (24997-000, NR) , 
Crushing  Failure  (24997-000, NR) 


Other 

Nut  Failure 

-  100.0% 

NR 

Bolt  Failure 

NR 

Thread  Failure 

NR 

Stud  Cracked 

NR 

Fatigue 

NR 

Fretting 

NR 

Corroded 

NR 

No  Clamping  Force 

NR 

Bolt  6  Nut  Failure 

NR 

Broken 

NR 

Mechanical  Failure 

NR 

Contact  Failure 

NR 

Nuts  i  Bolts  (Nut  Failure)  (24996-000, NR) 

Nuts  C  Bolts  (Bolt  Failure)  (24996-000,  NR) 

Nuts  (  Bolts  (Thread  Fall)  (24996-000, NR) ,  Thread  Fall 
(24 997-000, NR) 

Nuts  (  Bolts  (Stud  or  Lockwasher  Cracked)  (24996-000, NR) , 
Stud  or  Lockwasher  Cracked  (24997-000, NR) 

Pins  (Fatigue  Fracture)  (24996-000, 14R) ,  Fatigue  Fracture 
(24 997-000, NR) 

Pins  (Fretting)  (24996-000, NR) ,  Fretting  (24997-000, NR) 
Pins  (Corrosion)  (24996-000, NR) ,  Corrosion  (24997-000, NR) 
Failure  to  Provide  Clamping  Force  (24997-000, NR) 

Nuts  {  Bolts  Failure  (24997-000, NR) 

Failure  of  Fastener  (24997-000, NR) 

Mechanical  Failure  (Breakage  or  Corrosion)  (24997-000, NR) 
Electrical  Contact  Failure  (24997-000, NR) 
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Part  Failure 

Dasc.  Moda/Mach 

Nossm 
Dlst . 

Fail 

Dlst. 

Fasteners, Retaining  Ring 

Worn 

50.0% 

33.3% 

Out  of  Adjustment 

50.0% 

33.3% 

Un)«nown 

33.3% 

Fitting 

Laal<lng 

33.5% 

21.9% 

Crac)(ad/Fracturad 

30.7% 

20.1% 

Bro)can 

16.5% 

10.8% 

Aged/Deteriorated 

8.9% 

5.8% 

Contaminated 

5.4% 

3.6% 

Scored 

4.9% 

3.2% 

Un)cnown 

28.9% 

Induced 

3.6% 

Other  (<%3) 

2.3% 

Out  of  Spec. 

1.2% 

Bent /Dented/Warped 

0.9% 

Worn 

0.3% 

_ Failure  Distribution  Summaries 

D«t« 

Sourc«(a) /Datalla 


Sourcaa i 1 

Naada  Raplacemant  (19542-000,33.3%) 
Naada  Adjuacmant  (19542-000,33.3%) 
Un)(nown  (19542-000,33.3%) 


Sourcaa:2 

l«a)ting  (19542-000,28.6%)  (20609-000, Qty:26) 
CraOcad/Fracturad  (20609-000, Qty : 69) 

Brolcan  (20609-000, Oty;37) 

Datarloratad  (20609-000, Qty:20) 

Naada  Claanlng  (19542-000,7.1%) 

Scorad  (20609-000, Qty:ll) 

On)cnown  (19542-000,57.1%)  (20609-000, Qty:l) 

Itrpropar  Adjustment  (19542-000,7.1%) 

Out  of  Tolerance  (20609-000, Qty;4) 

Warped  (20609-000, Oty: 1) ,  Distorted  (20609-C0O,Qty;2) 
Worn  Out  (20609-000, Qtysl) 


Fitting, Lubrication  Sources:! 

Induced  - -  100.0%  Item  Al>uso/Neglect  -  Missing  (25101-000, Qtysl) 


(25101-000, Qtys2) ,  Fell  Off  Or  Lost  -  Missing 
(25101-000, Qtysl),  Vibration  -  Missing  (25101-000, Qtys 1) 
(25101-000, Oty i2).  Wrong  Part  -  Loose  (25101-000, Qtysl) , 
Improper  Installation  -  Missing  (25101-000, Qtys 1) ,  Improper 
Installation  -  BroJcen/Damaged  (25101-000, Qtysl) ,  Isiproper 
Maintenance  -  Stripped  (25101-000, Qty: 1) 


Frame  Assembly  Sources:! 

Bent/Dented/Warpod  80.0%  57.1%  Warpsed/Bent  -  Inaccurate  (25101-000, Qtysl) 

(25101-000, Qty :2),  Collapsed/Bent  (25101-000,Qtysl) 

Bro)(en  20.0%  14.3%  Part  Struclc/Damaged  -  Inaccurate  (25101-000, Qtysl) 

Induced  -  28.6%  Item  Abuse/Neglect  -  Bro)ten /Damaged  (25101-000, Qty:  1) ,  Item 

Abuse/Negloct  -  Inaccurate  (25101-000, Qty: 1) 
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Part  Failure 

Desc .  Modtt/Mech 

Norm 
Dlut . 

Fail  Date 

Dist.  Source (s) /Details 

Frame  Assembly, Support 

Sources !l 

Craokad /Fractured 

60.0% 

50.0%  Vibration  -  Cracked  (25101-000, Qtysl) ,  Cracked 
(25101-000, Qtysl)  (25101-000, Qty:l) 

Broken 

20.0% 

16,7%  Part  Struck/Damaged  (25101-000, Qty: 1) 

Aged/Deteriorated 

20.0% 

16.7%  Deterloratod/Aged  -  Cracked  (25101-000, Qty; 1) 

Induced 

16,7%  Overtorqued  -  Stripped  (25101-000, Qty; 1) 

Fu.se 

Fails  to  Open 

29.8% 

Sources: 10 

25.0%  Failure  to  Open  or  Blow  (25016-000, NR) ,  Failure  to  Open 

(22540-000, NR)  (24417-001, NR)  (24990-000,  15.0%),  Failure  to 
Open  or  Slow  to  Open  Circuit  (24996-000,78.0%) 
(24997-000,78.0%) 

Slow  Open 

25.5% 

21.4%  Slow  Open  (20609-000,75.0%)  (24990-000,75.0%) 

Blown  Fuse 

22.7% 

19.0%  Fuse  Blown  (23038-001, Qty:l)  (23038-002, Qty:l) 

Opened 

9.3% 

7,8%  Open  Circuit  (25016-000, NR) ,  Opens  (24990-000,10.0%),  Blown 
Fuse  (23038-006, Qty: 1)  (23038-006, Qty:6)  <23038-006,Qty:13) , 
Open  (22540-000, NR) 

Premature  Open 

5.0% 

4.2%  Premature  Open  (20609-000,10.0%),  Premature  Open  Circuit 
(24996-000,9.5%)  (24997-000,9.5%),  Unecessary  Opening 
(24417-001,  NR) 

Loss  oi  Power 

4.2% 

3.5%  Electrical  Pwr  Loss  (23038-006, Qty: 11) 

Mechanical  Failure 

Induced 

3.5% 

2.9%  Other  (Short  tu  Ground,  Mechanical  Failure) 

(24996-000,10.0%)  (24997-000,10.0%) 

10.5%  Missing  (23038-002, Qty: 2) ,  Overloaded  (23038-006, Qty:3) 

Unknown 

1.9%  Unknown  (23038-006, Qty: 3)  (23038-006, Qty :3) 

Other  (<%4) 

Out  of  Spec. 

3.7% 

2.1%  Out  of  Specification  (20609-000,15.0%) 

Connection  Failure 

1.0%  Connection  Defective  (23038-006, Qty :3) 

Audio  Fault/Failure 

0.3%  Audio  Faulty  (23038-006, Oty;l) 

No  Output 

0.3%  No  Output  (23038-006, Qty:l) 

Fuse, Spark  Gap 

Hermetic  Leakage 

100.0% 

Sources : 1 

100.0%  Failed  to  Fire-Major  Hermetic  Leakage  (25027-000, Qty: 9) 

Fuse, Surge  Arrestor 

Broken 

64.7% 

Sources:! 

52.4%  Broken  (23038-006, Qty:ll) 

Cut/Scarred/Punctured 

29.4% 

23.8%  Cut/Tom  (23038-006, Qty:5) 

Worn 

5.9% 

4.8%  Worn  Excessive  (23038- 006, Qty: 1) 

Unicnown 

14.3%  Unknown  (23038-006,0ty:3) 

Induced 

4.8%  Missing  (23038-006, Qty; 1) 
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Failure  Distribution  Summaries  3-79 


Part  Failure  Morm  Fail  Data 

Oesc.  Mode/Mech  Dlst.  Dlat.  Source (s) /Details 


Gasket  (Sumnary) 

Mechanical  Damage  24.7% 
Leaking  21.4% 
Needs  Replacement  21.3% 
Aged/Deteriorated  19.4% 
Broken  7 . 1% 
Worn  6.1% 


Gasket  Sources ;1 

Aged/Deteriorated  48.8%  29.0%  Deteriorated/ Aged  -  Leaking  Hydraulic  Oil  (25101-000, Qty:2) 

(25101-000, Qty:2) ,  Doteriorated/Aged  -  Inop/Unserviceable 
(25101-000, Qty:l)  (25101-000,  Qty: 1)  (25101-000,  Qty: 1) 
(25101-000,  Qty:  1) ,  DeterioratedMged  -  Low  Pow  PI  Oil  Press 
(25101-000, Qty: 1) ,  Deteriorated/Aged  -  Leaking  Nitrogen 
(25101-000, Qty:l) ,  Deteriorated/Aged  -  Deteriorated 
(25101-000, Oty:l)  (25101-000, Qty:l)  (25101-000, Qty: 1) , 
Deteriorated  (25101-000, Qty:l) ,  Deterioruted/Aged  -  Fnd  In 
TI/PMCS/INSP  (2,5101-000, Qty:5) ,  Deteriorated/Aged  - 
Broken/Damaged  (25101-000, Qty: 1) 


Broken 

24.4% 

14.5% 

Worn 

19.5% 

11.6% 

Cracked/Fractured 

2.4% 

1.4% 

Leaking 

2.4% 

1.4% 

Seized 

2.4% 

1.4% 

Unknown 

36.2% 

Induced 

4.3% 

Broken/Damaged  (25101-000, Qty:2)  (25101-000, Qty :3) 

(25101-000,  Qty:5) 

Seals  Worn  -  Slams  Into  Battery  (25101-000, Qty:l) ,  Seals 
Worn  -  Leaking  Hydraulic  Oil  (25101-000, Qty:l) ,  Seals  Worn  - 
Internal  Moisture  (25101-000, Qty:2) ,  Seals  Worn  - 
Inop/Unserviceable  (25101-000, Qty:2) ,  Seals  Worn  -  Leaking 
Fluid  (25101-000, Qty:l),  Seals  Worn  -  Fnd  In  TI/PMSC/INSP 
(25101-000,  Qty:l) 

Cracked  (25101-000, Qty: 1) 

leaking  Fluid  (25101-000, Qty :1) 

Seized/Frozen  -  Inop/Unservlceable  (25101-000, Qty: 1) 

Unknown  (25101-000, Qty:25) 

Iirproper  Installation  -  Leaking  Hydraulic  Oil 
(25101-000,  Qty:  1) ,  IiTprope.r  Installation  -  Internal  Moisture 
(25101-000, Qty:l) ,  Improper  Install  -  Missing 
(25101-000,  Qty:  1) 


Gasket , Packing,  Preform 


Aged/ Deteriorated 

57.1% 

57.1% 

Broken 

19.0% 

19.0% 

Worn 

19.0% 

19.0% 

Cracked/Fractured 

4.8% 

4.8% 

Sources:! 

Deteriorated/Aged  -  Cracked  (25101-000, Qty: 1) , 
Deteriorated/Aged  -  Inop/Unservlceable  (25101-000, Qty : 1) 
(25101-000,Qty:l)  (25101-000, Qty:2)  (25101-000,Qty:3) , 
Oeterlorated/Aged  -  Broken/Damaged  (25101-000, Qty:l) , 
Deteriorated  (25101-000, Qty:  1)  (25101-000, Qty:l) , 
Deteriorated/Aged  -  Leaking  Hydraulic  Oil  (25101-000, Qty:l) 

Broken/Damaged  (25101-000, Qty:l)  (25101-000, Qty:l) 
(2510l-000,Qty:2) 

Seals  Horn  -  Leaking  Hydraulic  Oil  (25101-000, Qty:3) ,  Seals 
Horn  -  Inop/Unservlceable  (25101-000, Qty :1) 

Cracked/Spllt-Leaklng  Fluid  (25101-000, Qty: 1) 
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Part  Failure 

Dose.  Mode/Meah 

Norm 

Dist. 

Fall 
Dist . 

Data 

Source (s) /Details 

Gasket, Seal 

Sources; 4 

Mechanical  Damage 

32.4% 

27.0% 

Mechanical  Damage  (24996-000,54.0%),  Organic  Mat. 

(Mechanical  Damage)  (24997-000, NR) 

Needs  Replacement 

28.0% 

23.3% 

Needs  Replacement  (19542-000,46.7%) 

Leaking 

.17 . 4% 

22.8% 

Leaking  (19542-000,6.7%),  Leaks  (24996-000,39.0%),  Organic 

Mat.  (Gross  leaks)  (24997-000, NR) ,  Leakage-Wear 
(25036-000, NR) ,  Leakage-Elastic  Deformation-Gasket/Seal 
Distortion  (25036-000, NR) ,  Leakage-Surface  Damage 
(25036-000, NR) ,  Leakage-Embrittlement  (25036-000, NR) 

Aged/Deteriorated 

4.2% 

3.5%  Physical  Deterioration  (24996-000,7.0%),  Organic  Mat. 

(Material  deterioration)  (24997-000, NR) 

Sea  ,1/Gasket  Failure 

4.0% 

3.3% 

Bad  Internal  Seal  In  Gear  Drive  (19542-000, 6.7%) 

Dislocates  During  Movement 

4.0% 

3.3% 

Pops  Up  During  Antenna  Movement  (19542-000,6.7%) 

Unknown 

13.3% 

Unknown  (19542-000,26.7%)  (24997-000, NR) 

Induced 

3.3% 

Improper  Installation  (19542-000,6.7%) 

Other 

0.0% 

Pin  Holes 

NR 

Ceramic/Glass  to  Metal (Pin  holes/channels  @  Metal) 

(24997-000,  HR) 

Solder  Joint  Failure 

NR 

Ceramic/Glass  t<'  Metal  (Soldered  or  brazina  failure 
(24997-000,  NR) 

Gauge 

Sources : 2 

Leaking 

40.0% 

25.5%  Leaking  (20609-000, Qty: 62) ,  Leak  or  Rupture  (24996-000, NR) 

Broken 

27.7% 

17.7%  Ruptured  (20609-000, Qty :2) ,  Broken  (20609-000, Qty:41) 

Out  of  Adjustment 

14.8% 

9.5%  Out  of  Adjustment  (20609-000, Qty:23) 

Binding/ Sticking 

9.0% 

5.8%  Binding  (20609-000, Qty: 14) 

Intermittent  Operation 

4.5% 

2,9%  Intermittent  (20609-000, Qty: 7) 

Out  of  Spec. 

3.9% 

2.5%  Out  of  Tolerance  (20609-000, Qty:6) 

Unknown 

34.2%  Unknown  (20609-000, Qty: 83) 

Other  (<%3) 

Displaced 

No  Operation 

Incorrect  Beading 

2.1% 

1.2%  Displaced  (20  109-000, Qty:3) 

0.8%  No  Operatip;i  (20609-000, Qty :2) 

NR  Incorrect  Reading  (24996-000, NR) 

Gauge, Compass 

Blndlng/Stlcklng 

40.9% 

Sources:! 

29.0%  Binding  (20609-000, Qty:117) 

Leaking 

26.2% 

18.6%  Leaking  (20609-000, Qty:75) 

No  Movement 

17,5% 

12.4%  No  Movement  (20609-000, Qty:50) 

Broken 

8.4% 

6.0%  Broken  (20609-000, 0ty:24) 

Out  of  Spec. 

4.9% 

3.5%  Out  of  Tolerance  (20609-000, Qty: 

Reliability  Analysis  Center  (RAC)  •  201  Mill  St.,  Rome,  NY  13440  •  315-337-0900 


Failure  Distribution  Summaries  3-81 


FMD-91 


Part  FaiJure 

Desc.  Mode/ Me ch 

Norm 

Dist. 

Fail 

Dist. 

Data 

Source (s) /Details 

Gauge, Compass  (continued) 

Spurious/False  Operation 

1.7% 

1.2% 

Erratic  (20609-000,  Qty: 5) 

Burned/ Char rod 

0.3% 

0.2% 

Burned  (20609-000, Qty:l) 

Unlcnown 

29.0% 

Unltnovm  (20609-000, Qty;117) 

Gauge, Pressure 

Drift 

40.9% 

Sources:! 

40.9%  Drift  (24992-000,40.9%) 

Biiiding/Sticking 

27.3% 

27.3%  Binding  (24392-000,27.3%) 

Shorted 

9.1% 

9.1%  Short  (24992-000,  9.1%) 

Lealting 

9.1% 

9.1%  Leak  (24992-000,9.1%) 

Opened 

9.1% 

9.1%  Open  (24992-000,9.1%) 

Unstable  Operation 

4.5% 

4.5%  Unstable  (24992-000,4.5%) 

Gear  (Summary) 

Binding/Sticking 

34.8% 

Broken 

26.1% 

Worn 

21.5% 

Loss  of  Lubrication 

6.7% 

Fatigue 

6.5% 

Needs  Replacement 

4.4% 

Gear 

Sources: 3 

Worn 

43.4% 

31.3%  Worn  Out  (19542-000,40.0%)  (20609-000, Qty:14) 

Binding/Sticking 

40.6% 

29.2%  Binding  (20609-000, Qty:2)  (24990-000,80.0%) 

Stripped 

5.3% 

3.8%  Stripped  (20609-000, Qty:3) 

Broken 

3.6% 

2.6%  Broken  (20609-000, (5ty:2) 

Jammed/ Stuck 

3.6% 

2.6%  Jammed  (20609-000, (3ty:2) 

Displaced 

1.8% 

1.3%  DisplaccKi  (20609-000, Qty:l) 

Noisy 

1.8% 

1.3%  Noisy  (20609-000, Qty;l) 

Unknovm 

27.9%  Unknown  (19542-000,60.0%)  (20609-000, Qty :1) 
(24990-000,20.0%) 

Gear  Assembly,  Housing 
Binding/St ick ing 

35.7% 

Sources:! 

29.4%  Binding/Sticking  (25101-000, Qty:l)  (25101-000, Qty:2) ,  Part 
Struck/Damaged  -  Binding/Sticking  (25101-000, Qty:l) ,  Worn  - 
Blndlng/Stlcklng  (25101-000, Qty :1) 

Excessive  Play 

21.4% 

17.6%  Worn  -  Excessive  Play  (25101-000, Qty:3) 

Broken 

21.4% 

17.6%  Broken/Damaged  (25101-000, Qty:l)  (25101-000, Qty: 1) ,  Part 

St ruck /Damaged  -  Brokon/Damaged  (25101-000, Qty: 1) 

Out  of  Adjustment 

14.3% 

11.8%  Out  Of  Adjustment  -  Binding/Sticking  (25101-000, Qty:l) ,  Out 
Of  Adjustment  -  Excessive  Play  (25101-000,  Qty: 1) 

Skipping 

7.1% 

5.9%  Internal  Failure  -  Skips  (25101-000, Qty:l) 
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3-82  Failure  Distribution  Summaries _ 

Part  Failure  Norm  Fail  Data 

Desc.  Mocle/Mech  Dist.  Dist.  Source (s) /Details 


Gear  Assembly, Housing  (continued) 

Induced  -  17.6%  Improper  Install  -  Binding/Sticking  (25101 -000, Oty:  1) ,  Lac)c 

Of  Maintenance  -  Found  In  TI/PMCS/Insp  (2a) 01-000, Oty : 1) , 
Operator  Error  -  Bro)cen/Damaged  (25101-000, Qty:  1) 


Goar  Assembly, Housing,  Upper  Elev 

Worn  33.3%  23.6% 


Excessive  Play 

26.7% 

19.0% 

Binding/Sticking 

13.3% 

9.5% 

Creep 

13.3% 

9.5% 

Skipping 

13.3% 

9.5% 

14.3% 

Other  (<%7) 

No  Operation 

14.3% 

4.8% 

Intermittent  Operation 

4.8% 

Broken 

4.8% 

Gear  Assembly,  Worm 

Seized 

50.0% 

50.0% 

Excessive  Play 

50.0% 

50.0% 

Gear  Box 

Loss  of  Lubrication 

66.7% 

66.7% 

Needs  Replacement 

33.3% 

33.3% 

Gear  Box,  Mechanical  Device 
Bindlng/St icking 

61.8% 

39.1% 

Leaking 

18.2% 

8.7% 

Unknown 

52.2% 

Sources:! 

Worn  Out  (25101-000, Qty:l) ,  Worn/Stripped  -  Inop  Man 
Elevation  (25101-000, Qty:3) ,  Worn/Stripped  -  Stripped 
Gear/Spline  (25101-000, Qty: 1) 

Excessive  Play  (25101-000, Qty:l)  (25101-000, Qty:l) 
(25101-000,Qty:2) 

Worn  -  Binding/Sticking  (25101-000,Qty :1) ,  Gears  Binding  - 
Binding/ Sticking  (25101-000,Qty :1) 

Creep  (25101-000, Qty:l) ,  Internal  Failure  -  Creep 
(25101-000,Q‘.y;l) 

Skips  (25101-000, Qty :1)  (25101-000, Qty : 1) 

Caused  By  Otlier  Failure- Inop  Man  Elevation 
(25101-000, Qty:l) ,  Improper  Maintenance  -  Stripped 
Gear/Spline  (25101-000, Qty : 1) ,  Lack  Of  Lubrication  -  Inop 
Man  Elevation  (25101-000, Qty:l) 


Inop  Man  Elevation 
Internal  Failure  - 
Broken/Separated  - 


(25101-000,  Qty:  1) 

Intermittent  Operation  (25101-000, Qty:l) 
Inop  Man  Elevation  (25101-000, Qty:l) 


Sources:! 

Seized/Frozen  -  Inop/Unservlceable  (25101-000,  Qty: 1) 
Excessive  Play  (25101-000, Qty; 1) 


Sources : 1 

No  Oil  In  Gear  Box  (19542-000,66.7%) 
Needu  Overhaul  (19542-000,33.3%) 


Sources:! 

Binding  (20609-000, Qty: 9) 
Leaking  (20609-000, Qty :2) 
Un)uiown  (20609-000, Qty:  12) 
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FMD-91 _ Failure  Distribution  Summaries  3-83 

Part  Failure  Norm  Fall  Data 

Ddsc.  Mode/Mech  Dlat.  Dlst.  Source (a) /Details 

Gear  Set, Matched  Sources:! 

Blndlng/Stlcklng  SO.Ot  20.0%  Gears  Binding  -  Inop/Unservlceable  (25101-000, Oty:l) 

Broken  50.0%  20.0%  Broken/Damaged  (25101-000, Qty: 1) 

Induced  -  40.0%  Improper  Install  -  Inop/Unsorviceable  (25101-000, Qty :  1 ) , 

Lack  of  Maintenance  -  Inop/Sluggish  Breach  (25101-000, Qty: 1) 

Unknown  -  20.0%  Unknown  (25101-000, Qty : 1) 

Gear, Bevel  Sources:! 

Worn  36.4%  36.4%  Worn  -  Noisy  (25101-000, Qty : 1) ,  Worn  -  Inop/Unservlceable 

(25101-000, Qty: 1) ,  Worn  Out  (25101-000, Qty : 1) ,  Worn  -  Inop 
Man  Elevation  (25101-000, Qty:l) 

Chipped  27.3%  27.3%  Chipped-Inop  Man  Elevation  (25101-000, Qty; 1) 

(25101-000, Qty:!),  Chipped-Noisy  (25101-000, Qty:l) 

Excessive  Play  18.2%  18.2%  Worn  -  Excessive  Play  (25101-000, Qty: 1)  (25101-000, Qty: 1) 

Binding/Sticking  9.1%  9.1%  Worn/Stripped  -  Binding/Sticking  (25101-000, Qty:l) 

Out  of  Adjustment  9,1%  9.1%  Out  Of  Adjustment  -  Blndlng/Stlcklng  (25101-000, Qty:l) 

Gear, Box  Traversing  Sources:! 

Seal/Gasket  Failure  50.0%  50.0%  Seals  Worn  -  Leaking  Fluid  (25101-000, Qty: 1) 

Loose  30.0%  50.0%  Loose  Nut(s)  -  Preventive  Action  (25101-000, Qty :1) 

Gear, Drive  Sources:! 

Worn  66.7%  20.0%  Worn  Out  (19542-000,20.0%) 

Needs  Replacement  33.3%  10.0%  Needs  Replacement  (19542-000,10.0%) 

Induced  — -  40.0%  Improper  Adjustment  (19542-000,30.0%),  Improper 

Installations  (19542-000,10.0%) 

Unknown  -  30.0%  Unknown  (19542-000,30.0%) 

Gear, Housing  Elev  Sources:! 

Broken  55.2%  44.4%  Broken/Damaged  (25101-000, Qty: 1)  (25101-000, Qty: 11) ,  Part 

Struck/Damaged  -  Broken/Damaged  (25101-000, Qty:4) 

Cracked/Fracturod  31.0%  25.0%  Cracked  (25101-000, Qty: 8) ,  Part  Struck/Damaged  -  Cracked 

(25101-000,  Qty:  1) 

Binding/Sticking  3.4%  2.8%  Binding/Sticking  (25101-000, Qty:l) 

No  Operation  3.4%  2.8%  Inop  Power  Elevation  (25101-000, Qty:l) 

Bent/Dented/Warped  3.4%  2.8%  Warped  Bent  -  Abnormal  Operation  (25101-000, Qty:l) 

Noisy  3,4%  2,8%  Noisy  (25101-000, Qty:l) 

Induced  -  16.7%  Lack  Of  Lubrication  -  Blndlng/Stlcklng  (25101-000, Qty :2), 

Item  Abuse/Neglect  -  Broken/Damaged  (25101-000, Qty: 1) ,  Item 
Abuse/Neglect  -Blndlng/Stlcklng  (25101-000, Qty: 1) ,  Item 
Abusc/Neglect  -  Cracked  (25101-000, Qty:2) 
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3-84  Failure  Distribution  Summaries 


FMD-91 


Part  Failure 

Dose.  Modo/Mech 

Norm 

Dist. 

Fail 

Diet. 

Goar, Housing  Elov  (continued) 
Unknown 

2,8% 

Gear,  Internal 

Binding 'Sticking 

100.0% 

100.0% 

Gear,  Sector 

Loose 

23.6% 

25.0% 

Binding/Jticking 

28.6% 

25.0% 

Excessive  Play 

28.6% 

25.0% 

Worn 

Induced 

14.3% 

12.5% 

12.5% 

Goar,  Spur 

Seized 

100.0% 

100.0% 

Gear, Spur, Hel leap 

Broken 

64.6% 

64.6% 

Fatigue 

21.4% 

21.4% 

Worn 

13.9% 

13.9% 

Gear, Spur, Splined 

Cracked/Fractured 

100.0% 

100.0% 

Gear, Traveling, Front  Handwheel 
Bearing  Failure 

28.6% 

28.6% 

Bent/Dented/Warped 

28.6% 

28.6% 

Loose 

14.3% 

14.3% 

Excessive  Play 

14.3% 

14.3% 

No  Operation 

14.3% 

14.3% 

Data 

Source (a) /Details 


Unknown  (25101-000,  Qty:  1) 


Sources:! 

Binding/Sticking  (25101-000, Qty : 3) 


Sources : 1 

Loose  (25101-000, Qty: 1) ,  Loose  Nut  (s)  -  Inaccurate 
(25101-000, Qty: 1) 

Binding/Sticking  (25101-000, Qty:l) ,  Worn  -  Binding/Sticking 
(25101-000,Qty:l) 

Worn  -  Excessive  Play  (25101-000, Qty:l) ,  Part  Missing/Looje 
-  Excessive  Play  (25101-000, Qty:l) 

Worn  -  Inaccurate  (25101-000, Qty:l) 

Part  Struck/Damaged  -  Abnormal  Operation  (25101-000, Qty :1) 


Sources:! 

Worn/Stripped  -  Seized  (25101-000, Qty: 1) 


Sources:! 

Breakage  Teeth  (24996-000,61.2%) 

Surface  Tatigue  (Pitting  and  Spalling)  (24996-000,20.3%) 
Wear  (Abrasive  and  Adhesive)  (24996-000,13.2%) 


Sources:! 

Cracked/Spllt-Blnding/Stlcklng  (25101-000, Qty ; 1) 


Sources : 1 

Bearing  Fallure-Inop  Man  Traverse  (25101-000, Qty :2) 

Part  St ruck /Damaged  -  Collapsed/Bent  (25101-000, Qty:2) 
Part  Mlsslng/Loose  -  Inop  Man  Traverse  (25101-000, Qty: 1) 
Excessive  Play  (25101-000, Qty: 1) 

Inop  Man  Traverse  (25101-000, Qty;l) 
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Failure  Distribution  Summaries 

3-85 

Part  Failure 

Desc.  Mode/Mcch 

Norm 
Olat . 

Fail 
Dlst . 

Data 

Source (a) /Detaila 

Gear, Traveling, Front  Roller 
Seal/Gaeket  Failure 

■/5.0% 

60.0% 

Sources : 1 

Seals  Worn  -  Leaking  Fluid  (25101-000,  Qty ; 1) 

Bearing  Failure 

25.0% 

(25101-000, Qty:l)  (25101-000, Qty! 1) 

20.0%  Bearing  Failure  -  Excessive  Play  (23101-000, Qty:l) 

Induced 

20.0% 

Improper  Installation  -  Strlpptd  (25101-000, Qty :1) 

Generator  (Summary) 

Drift 

No  Output 

Degraded  Operation 

Shorted 

Worn 

Fails  to  Run, After  Start 

Loss  of  Control 

54.0% 

18.1% 

15.4% 

S.3% 

7.9% 

7.8% 

7.5% 

Generator 

Degraded  Operation 

49.8% 

Sources: 5 

40.7%  Loss  of  Output  (24990-000,20.0%),  Degraded 

(18175-000,7.0%),  Sheared  (23038-004,  Qty : 1) ,  Low  Power 
(23038-005, Qty :1)  (23038-005, Qty :1) 

Drift 

19.7% 

16.1%  Drift  or  Intermittent  (24990-000,80.0%),  Drift 
(20609-000,Qty;2) 

Fails  to  Run, After  Start 

14.0% 

11,4%  Catastrophic-Fails  Once  Started  (18175-000,24.0%) 

Worn 

8.0% 

6.5%  Worn  Out  (20609-000, Qty:192) 

Fails  to  Start 

6.4% 

5,2%  Catastrophic-Fails  To  Start  (18175-000,11.0%) 

Broken 

1.1% 

0,9%  Broken  (20609-000, Qty :26) 

Contaminated 

Unknown 

1.1% 

0.9%  Contaminated  (20609-000, Qty;26) 

16.2%  Unknown  (20609-000, Qty:281)  (23038-005, Qty : 1) 

Other  (<%2) 
oi.it  of  Spec. 

2.0% 

0.8%  Out  of  Tolerance  (20609-000, Qty:17) ,  Out  of  Specification 
(20609-000,  Qty:  7) 

Shorted 

0.4%  Short  (20609-000, Qty:ll) 

Seized 

0.3%  Seized  (20609-000, Qty:8) 

Burned/Charred 

0.3%  Burned  (20609-000, Qty:8) 

No  Operation 

0.1%  No  Operation  (20609-000, Qty :4) 

Leaking 

0.1%  Leaking  (20609-000, Qty: 3) 

Blndlng/Stlcklng 

<0.1%  Binding  (20609-000, Qty: 2) 
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.'V86  Failure  DistribuHon  Summaries _ FMD-91 

ParL  Failure  Norm  Fail  Data 

Desc.  Mode/Mech  Dist.  Dlst.  Source (s) /Details 


Generator, AC 

No  Output 

30.0% 

14.1% 

Drift 

26.5% 

12.5% 

Opened 

12.4% 

5.9% 

Fails  to  Run, After  Start 

12.3% 

5.8% 

Shorted 

9.4% 

4.4% 

Intermittent  Operation  9,3%  4.4% 

Unknown  — -  18.1% 


Induced 

-  1.8% 

Other  (<%6) 

-  33.0% 

No  Movement 

4.0% 

Loss  of  Control 

3.9% 

Degraded  Operation 

3.8% 

Incorrect  Voltage 

3.0% 

Out  of  Spec. 

2.'’% 

Fails  to  Start 

2.4% 

Bearing  Failure 

2.. 3% 

Spuricus/False  Operation 

2.3% 

Worn 

1.3% 

Out  of  Adjustment 

1.1% 

Displaced 

0.6% 

Binding/Sticking 

0.8% 

Broken 

0.8% 

Cracked/Fractured 

0.5% 

Arcing/Sparking 

0.5% 

Noisy 

0.4% 

Excessive  Vibration 

0.4% 

Leaking 

0.4% 

Sources :S 

No  Output  (23038-004, Qty. -4)  (23038-004, Otyi 6) 

(23038-006, Qty:14)  (23038-006, 0ty:25)  (23038-U06,0ty  :63) 

Drift  (24992-000,62.5%) 

Open  (23038-004, Qty:l)  (24992-000,25  0%),  Opened 
(20609-000, Qty!5) 

Catastrophic-Fails  Once  Started  (18175-000,28.0%) 
(18175-000,28.0%),  Inoperative  (23038-004, Qtys 1) 

Short  (20609-000, Qty:5)  (23038-006, Qty: 9) 
(24992-000,12,5%),  Shorted  Or  Grounded  (23038-004, Qty: 1) 

Intermittent  (20609-000, Qty: 33) 

Unknown  (18175-000,52.0%)  (18175-000,52.0%) 

(20609-000, Qty:14)  (23038-004,  Qty : 1)  (23038-004, Qty:l) 
(23038-004, Qty:2)  (23038-004, Qty :2)  (23038-004, Qty:23) 
(23038-006,0ty:2) 

Caused  By  Other  Dev.  (23038-004,Qty :2) ,  Sheared 
(23038-004, Qty:2)  (23038-004, Qty:2)  (23038-006, Qty:l) , 
Improper  Energy  Reap  (23038-004, Qty:l) ,  Operating  Error 
(23038-004, Qty: 1) ,  Improper  Alignment  (23038-006, Qty:l) 


No  Movement  (20609-000, Qty:30) 

Control  Inoperative  (23038-004, Qty: 1)  (23038-004, Qty:ll) 
(23038-006, Qty:2)  (23058-006, Qty :11) 

Degraded  (18175-000,8.0%)  (18175-000,8.0%),  Electrical  Pwr 
Loss  (23038-004, Qtyt3)  (23038-004, Qty:6) ,  Improper  Source 
Output  (23038-004, Qty:l) ,  Fluctuates  (23038-006, Qty:2) 

Incorrect  Voltage  (23038-004, Qty: 1)  (23038-004, Qty: 6) 
(23038-006,Qty:14) 

Out  of  Specification  (20609-000, Qty:20) 

Catastrophic-Fails  To  Start  (18175-000,12.0%) 

(18175-000, 12.0%) 

Bearing  Failure  (23038-004, Qty:l)  (23038-006, Qty :18) 

False  Response  (20609-000, Qty ;17) 

Worn  Excessively  (23038-004, Qty :7) 

Alignment  Improper  (23038-004, Qty : 1) ,  Out  of  Adjustment 
(20609-000,  Qty:  7) 

Displaced  (20609-000, Qty:8) 

Dind/Size/Friction  (23038-004, Qty: 1) ,  Sticky 
(23038-006, 0ty:5) 

Bro)cen  (23038-004, Qty:  1)  (23038-004, Qty:3) 
Crac)ced/Fractured  (20609-000, Qty :4) 

Arcing  (20609-000, Qty:l)  (23038-004, Qty :2) 

Noisy  (20609-000, 0ty:3) 

Excessive  Vibration  (23038-004, Qty;2) 

Leaking  Liquid  (23038-004, Qty:2) 
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FMD-91 _ 

Part  Failure  Norm  Fail  Data 

Desc.  Mode/Mech  Diat.  Dist.  Source (a) /Details 


Generator, AC  (continued) 

Other  (continued) 

Unstable  Operation 

0.3% 

Unstable  (20609-000, Qty :2) 

Collapsed 

0.3% 

Collapsed  (20509-000, Qty:2) 

Scored 

0.2% 

Scored  (23038-004, Qty: 1) 

Contaminated 

0.2% 

Dirty  Armature  (23038-004, Qty : 1) 

Limit  Unadjuotable 

0.2% 

Unable  to  Adjust  Lim  (23038-004, Qty :1) 

Incorrect  Current 

0.2% 

Incorrect  Current  (23038-004, Qty:l) 

Insulation  Failure 

0.2% 

Insulation  Breakdown  (23038-004, Qty :1) 

Ovarhoated 

0.1% 

Overheated  (20609-000, Qty:  1) 

Generator, DC 


No  Operation 

23.9% 

11.1% 

Shorted 

22.5% 

10.4% 

Drift 

22.5% 

10.4% 

Out  of  Adjustment 

12.0% 

5.6% 

Fails  to  Run, After  Start 

10.2% 

4.8% 

Opened 

8.9% 

4.2% 

Unknown 

26.7% 

Other  (<%6) 

26.9% 

Seal/Gasket  Failure 

3.6% 

Loss  of  Control 

3.6% 

Broken 

3.6% 

Brush  Failure 

3.6% 

Out  of  Spec. 

2.8% 

Intermittent  Operation 

2.8% 

Spurious/False  Operation 

2.8% 

Fails  to  Start 

2.8% 

Degraded  Operation 

1.5% 

Sources: 4 

No  Operation  (i0B09-000,Qtyi4) 

Short  (24992-000,41.7%) 

Drift  (24992-000,41.7%) 

Out  of  Adjustment  (20609-000, Qty:2) 
Catastrophic-Fails  Once  Started  (18175-000,19.0%) 
Open  (24992-000,16.6%) 

UnJtnown  (18175-000,  64.0%)  (23038-005, QtysS) 

Blown  Seal/Gasitet  (23038-005, Qty:l) 

Control  Inoperative  (23038-005, Qty: 1) 

Broken  (23038-005, Qty:l) 

Brush  Failure/Worn  E  (23038-005, Qty tl) 

Out  of  Sjpecification  (20609-000, Qty :1) 
Intermittent  (20609-000, 0ty:l) 

False  Response  (20609-000, Qty: 1) 
Catastrophic-Fails  7o  Start  (18175-000,11.0%) 
Degraded  (18175-000,6.0%) 


Generator, Motor 

Loss  of  Lubrication 

41.9% 

(Opened 

19.4% 

Shorted 

19.4% 

Worn 

12.9% 

No  Movement 

6.5% 

Unknown 

Sources : 1 

26.0%  Loss  of  Lubrication  (20609-000, (2ty;  13) 
12.0%  03?ened  (20609-000, Qty; 6) 

12.0%  Short  (20609-000, Qty;6) 

8.0%  Worn  Out  (20609-000, Qty;4) 

4.0%  No  Movenwnt  (20609-000, Qty: 2) 

38.0%  Unknown  (20609-000, (Jty:  19) 
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FMD-91 


Part  Failure 

Desc .  Mode/Mech 

Norm 
Dist . 

Fail 
Dist . 

Generator, Tubine 

Leaking 

63.2% 

63.2% 

Displaced 

15.8% 

15.8% 

Corroded 

5.3% 

5.3% 

Cracked/Fractured 

5.3% 

5.3% 

No  Operation 

5.3% 

5.3% 

Out  of  Spec. 

5.3% 

5.3% 

Generator,  Turbine  (Summary) 

Fails  to  Run, After  Start 
Fails  to  Start 

Degraded  Operation 

61.0% 

22.2% 

16.8% 

Generator , Turbine ,  Gas ,  AC 

Fails  to  Run, After  Start 

66.2% 

43.0% 

Fails  to  Start 

17.7% 

11.5% 

Degraded  Operation 

16.2% 

10.5% 

Unknown 

35.0% 

Generator, Turbine,  Steam, AC 

Fails  to  Run, After  Start 

50.4% 

16.0% 

Fails  to  Start 

31.5% 

10.0% 

Degraded  Operation 

18.1% 

5.8% 

Unknown 

68.3% 

Gun  (Summary) 

Broken 

40, 

.0% 

Worn 

29, 

.6% 

Leaking 

13, 

.9% 

Bent /Dented/Warped 

8. 

,7% 

Out  of  Adjustment 

7. 

,8% 

Ddta 

Source (a) /Detai la 


Sourcea:! 

Leaking  (20809-000, Qty:12) 

Diaplaced  (20609-000, QtytS) 

Corroded  (20609-000, Oty:!) 
Cracked/Fractured  (20609-000,Qty:l) 

No  Operation  (20609-000, Qty:l) 

Out  of  Specification  (20609-000, Qty:!) 


Sources : 1 

Catastrophic-Fails  Once  Started  (18175-000,43.0%) 
(18175-000,43.0%) 

Catastrophic-Fails  To  Start  (18175-000,11.0%) 
(18175-000,12.0%) 

Degraded  (18175-000,10.0%)  (18175-000,11.0%) 
Unknown  (18175-000,35.0%)  (18175-000,35.0%) 


Sources:! 

Catastrophic-Fails  Once  Started  (18175-000,16.0%) 
(18175-000,16.0%) 

Catastrophic-Fails  To  Start  (18175-000,10.0%) 
(18175-000,10.0%) 

Degraded  (18175-000,5.5%)  (18175-000,6.0%) 

Unknown  (18175-000,68.0%)  (18175-000,68.5%) 
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fart  Fai.uic 
Dose.  Modo/Mc;i;h 

<!un , C.'oi  1  iin  .l.r'.rin  Alii;  Kof 
liniken 

damp  failure 
Ciacked/f  racl.urod 
Unknown 
Induced 

Gun, firing, Carriage  Mechanism 
Worn 

Broken 

Bushing  Failure 

Out  of  Adjustment 
Loose 

Corroded 
Excessive  Play 
Induced 

Unknown 

Gun, Firing,  Platform  Assembly 
Induced 

Unknown 

Gun, Might  Aim  Post 
Worn 

Bent /Dented/Warped 

Broken 

Induced 


Wuim  ''ai  .  Data 

Hist  .  .)i:it.  Source  (u) /Petal  Is 

Sources  j 1 

/l.n  :ia.d»  Hroken/Pamaged  (?b  101-000,  Qty :  1)  (2bl01 -000,  Uty ;  i )  ,  Pom: 

Design  -  Broken/ Damaged  ( 25 1 0 1-000,  Ql  y :  (I ) 

21.44  11.54  Inop  Fire  Conlrol  Light  (25 1 0 1 -000, Qt y ;  1 ) 

1.14  3.8%  Poor  Design  -  Cracked  (25101 -000, Qty : 1 ) 

-  23.1%  Unknown  (25101-000, Qty ! 6) 

-  23.1%  Item  Abuso/Noglect  -  Broken/Damaged  (25101-000, Qty : 6) 


Sources :  1 

71.44  63.84  Worn  Out  (25101-000, Qty :  1 )  (25101-000, Qty:2) 

(25101-000, Qty:24) ,  Worn  -  Found  In  TI/PMCS,/ !NSP 
(25101-000, Qty:  1) ,  Poor  Design  -  Worn  Out  (25 1  0 1 -CM)0,  .it y : 2 ) 

9.54  8.5%  Broken/Damaged  (25101-000, Qty:l)  (251  01-000, Qty  ri) 

4.84  4.3%  Worn  Bushing  -  Excessive  Play  (25 101-000, Qty : 1 ) ,  Worn 

Bushing  -  Worn  Out  (25101-000, Qty : 1) 

4.8%  4.3%  Out  Of  Adjustment  (25101-000, Qty:2) 

4.8%  4.3%  Loose  (25101-000, Qty: 1) ,  Out  Of  Adjustment  -  Loose 

(25101-000,  Qty:  1) 

2.4%  2.1%  Corroded-Broken/Damaged  (25101-000, Qty : 1) 

2.4%  2.1%  Excessive  Play  (25101-000, Qty : 1) 

-  6.4%  Improper  Maintenance  -  Misfire  (25101-000, Qty : 1) ,  Abnormal 

Operation  (25101-000, Qty:l) ,  Improper  Instailation  - 
Broken /Damaged  (25101-000, Qty : 1) 

.  4,3%  Unknown  (251 01-000, Qty : 1)  (25101-000, Qty :1) 


Sources:! 

84.6%  Safety  Wire/Koy  Fail  -  Missing  (25101-000, Qty : 6) ,  Vibration 
-  Missing  (25101-000, Qty:4) ,  Wrong  Part  -  PIP/ECP/MWO 
Install  (25101-000, Qty: 1) 

15.4%  Unknown  (25101-000, Qty:2) 


Sources :  1 

50.0%  40.0%  Worn  -  Inop/Unserviceable  (25101-000, Qty:2) 

25.0%  20.0%  Collapsed/Bent  (25101-000, Qty:l) 

25.0%  20.0%  Broken/Damaged  (25101-000, Qty: 1) 

-  20.0%  Fell  Off  Or  Lost  -  Missing  (25101-000, Qty : 1) 
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3-90  Failure  Distribution  Sumnrmries _ 

P«rt  Failura  Norm  Fall  Data 

Dasc.  Moda/Mach  Oiat.  Dlat.  Sourca(s)/Dataila 


aun,Poat  Aiming  Sourcaa;! 

Brokan  83.3%  58,8%  Parc  Scruck/Damagad  -  Inop/Unservlceabla  (l!5101-0C0,OCy!3) , 

Part  Struck/Damagad  -  Brokan/Qamagad  (25101-000, Qty!6) ,  Fell 
Off  Or  Lost  -  Brokan/Damagad  (25101-000, Oty;l) 

Bant/DanCed/Warpad  16.7%  11,8%  Collapaad/Bant  (25101-000, Qty:2) 

Induced  -  23.5%  Improper  Inatallatlon  -  Inop/Unaarvlcaabla 

(25101-000, Otyi 2) ,  Improper  Inatallatlon  -  Broken/Damagod 
(25101-000,  Qtys  2) 

Unknown  — -  5.9%  Unknown  (25101-000, Qtyil) 


Gun, Quadrant 

Out  of  Adjustment  35.0%  16.7% 


Out  of  Synch. 

25.0% 

11.9% 

Broken 

15.0% 

7.1% 

Seal/Gasket  Failure 

10.0% 

4.8% 

Cracked/Fractured 

5.0% 

2.4% 

Excessive  Play 

5.0% 

2.4% 

Bind! ng/St Ick Ing 

5.0% 

2.4% 

Induced 

31.0% 

Unknown 

21.4% 

I  Recoil, Mechanism 

Leaking 

50.0% 

20.3% 

Contaminated 

18.8% 

7.6% 

Broken 

9.4\ 

3.8% 

Seal/Gasket  Failure 

9.4% 

3.8% 

Cracked/Fractured 

6.3% 

2.5% 

Degraded  Output 

3.1% 

1.3% 

Seized 

3.1% 

1.3% 

Sources : 1 

No  Failure  -  Out  Of  Adjustment  (25101-000,  Qty: 1) ,  Out  Of 
Adjustment  -  Inaccurate  (25101-000, Qty: 1) ,  Out  Of  Adjustment 
(25101-000, Qty:l)  (25101-000, Qty:l)  (25101-000, Qty:l) , 
Internal  Failure  -  Out  Of  Adjustment  (25101-000, Qty !2) 

Out  Of  Synch  (25101-000, Qty:5) 

Parc  Struck/Damaged  -  Broken /Damaged  (25101-000,Qty : 1) , 
Broken /Damaged  (25101-000, Qty:2) 

Seals  Worn  -  Internal  Moisture  (25101-000, Qty: 2) 

Cracked  (25101-000, Qty: 1) 

Internal  Failure  -  Excessive  Play  (25101-000, Qty:l) 

Internal  Failure  -  Binding/Sticking  (25101-000, Qty: 1) 

Wrong  Part  (25101-000, Qty:l) ,  Internal  Failure  -  Inaccurate 
(25101-000, Qty: 1) ,  Lack  Of  Maintenance  -  Internal  Moisture 
(25101-000,  Qty: 10),  Overtorgjed  -  Loose  (25101-000, Qty: 1) 

Unknown  (25101-000, Qty: 1)  (25101-000, Qty:l) 

(25101-000, Qty: 1)  (25101-000, Qty:6) 


Sources : 1 

Leaking  Hydraulic  011  (25101-000, Qty;l) ,  Internal  Failure  - 
Leaking  Hydraulic  011  (25101-000, Qty: 14 ) ,  Internal  Failure  - 
Leaking  Nltrcgen  (25101-000, Qty :1) 

Contaminated  Fluid  -  Slams  Into  Battery  (25101-000, Qty:5) , 
Internal  Failure  -  Contaminated  (25101-000, Qty: 1) 

Broken/Damaged  (25101-000, Qty:3) 

Seals  Worn  -  Slams  Into  Battery  (25101-000, QCy;l) ,  Seals 
Worn  -  Leaking  Hydraulic  Oil  (25101-000,Qty:l) ,  Seals  Worn  - 
Low  Nitrogen  Press  (25101-000, Qty: 1) 

Cracked/Spllt-Cracked  (25101-000, Qty:l) ,  Cracked 
(25101-000,0ty:l) 

Internal  Failure  -  Abnormal  Operation  (25101-000, Qty:l) 
Locked  (25101-v00,Qty:l) 


Induced  -  55.7%  Improper  Maintenance  -  Contaminated  (25101-000, Qty:l) , 

Improper  Maintenance  -  Corroded  (25101-000, Qty: 1) 
(25101-000, 0tyi2) ,  Improper  Adjustment  -  Broken /Damaged 
(25101-000, Qty: 1) ,  Inproper  Installation  -  Broken/Damaged 
(25101-000, Qty:l) ,  Item  Abuse/Neglect  -  Broken/Damaged 
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Qun,Racull,  Maehaniom  (continued) 
Induced  (continued) 


(25101-000, Qtyi4) ,  Slams  Into  Battery  (25101-000,  Qty : 1 ) , 
Improper  Maintenance  -  Slams  Into  Battery  (25101-000, Oty: 1 ) 
(25101-000, 0tyil4) ,  Improper  Maintenance  -  Out  Of  Ad  lustment 
(25101-000,0ty !2) ,  Improper  Malntonarco  -  Broltan/Oamaqod 
(25101-000, Qty;l) ,  Internal  Failure  -  Slams  Into  Bat'ory 
(25101-000, Qty :  14 ) ,  Low  Nltroqon  Press  -  Slams  Into  Bat  tery 
(25101-000,Qty!l) 


Unlcnown 


3.8*  Unltnown  (25101-000, Qty : 3) 


Gun,Recoll,  Meciaanlsm,  Variable  Sources:! 

Broltnn  55.6%  53.6*  Brolcen/Damaqed  (25101-000, Qty:3)  (25101-000, Qty:  12) 

Bent/Donted/Warpod  25.9*  25.0*  Collapsed/flont  (25101-000, Qty:l)  (25101-000, Qty : 5) ,  Part 

St ruc)( /Damaged  -  Collapsed/Bent  (25101-000, Qty:l) 

Worn  7.4*  ■>.!*  Worn  Out  (25101-000,Qty :1) ,  Worn  -  Abnormal  Operation 

(25101-000,Qty:l) 

Blndlng/Stlclting  3.7*  3.6*  Binding/Stlclcing  (25101-000, Qty:l) 

No  Operation  3.7*  3.6*  Inop/Slugglsli  Breach  (25101-000, Qty:l) 

Excessive  Vibration  3.7*  3.6*  Vibration  -  Abnormal  Operation  (25101-000, Qty : 1) 

Induced  - — —  3.6*  Improper  Adjustment  -  Collapsed/Bent  (25101-000, Qty:l) 


Gyros 

Falls  to  start 


Sources : 1 

100. 0*  100.0*  Failure  to  Spin  Up-Faulty  Polylmlde  Ball  Retainers 
(10722-000,Qty:2) 


Gyros, End  Housing  Sources:! 

CracJted/Fractured  40.0*  40.0*  Fractured  Magnet  Wire  At  FI  Solder  Fad-Mech. Stress 

(10722-000, Qty:l) ,  Fractured  Magnet  Wire-Mechanical  Stress 
(10722-000,  Qty:  1) 

Opened  20.0%  20.0*  Open  Magnet  Wlre-Mechanlcal  Overstress  (10722-000, Qty: 1) 

Winding  Failure  20.0*  20.0*  Open  in  F3  Winding  (10722-000, Qty: 1) 

Shorted  20.0*  20.0*  Mlciosyn  Winding  Shorted  to  Pole  lO/Case  (10722-000, Qty:l) 


Gyroscope 

Drift 

Out  of  Spec. 

Opened 

Shotted 

Blndlng/St icklng 
Bu  med/charred 
Spurious/False  Operation 


Sources: 2 

40.5*  30.2*  Drift  (20609-000, Qty:55)  (24992-000,58.3%) 

23.3*  17.4*  Out  of  Tolerance  (20609-000, Qty: 1, 173) ,  Out  of 

Specification  (20609-000, Oty:3) 

19.7%  14.7%  Open  (24992-000,29.4%) 

7.9%  5.9%'Short  (20609-000, Qty :1)  (24992-000,11.8%) 

3.6%  2.7%  Stlc)clng  (20609-000, Qty:156) ,  Binding  (20609-000, Qty:27) 

3.3%  2.4%  Burned  (20609-000, Qty: 164) 

1.7%  1.3%  Erratic  (20609-000, Qty:86) 
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(Mft  Failure 

Dasc.  Modo/Mecb 

Norm 
Dlst . 

Gyroscope  (continued) 

Unknown 

Other  (<%2) 

Unstable  Operation 

Handle 

Broken 

100,0% 

Induced 

Handle  Locking  Assy 

Broken 

50.0% 

Bent /Dented /Warped 

25.0% 

Cracked/Fractured 

25.0% 

Handle,  Brakvi  Lever 

Bent/Dented/Warped 

50.0% 

Broken 

50.0% 

Handle, Latch 

Broken 

100.0% 

Handwheel  Asseitbly 

Bent / Dent  ed/Warped 

25.0% 

Loose 

25.0% 

Broken 

25.0% 

Binding/Sticking 

12.5% 

No  Operation 

12.5% 

Unknown 

Induced 

FMD-91 


25.1%  Unknown  (20609-000, Qty: 1, 690) 


0.3% 

0.3%  Unstable  (20609-000, Qty: IV) 

Sources : 1 

63.6%  Broken/Damaged  (25101-000, Oty:l)  (25101-000, Qty;6) 
{25101-000,Qty:7) 

36.4%  Missing  (25101-000, Qty: 1)  (25101-000, Qty :  1) ,  Fell  Off  or 
Lost  -  Missing  (25101-000, Qty : 1) ,  Item  Abuse/Neglect  - 
Broken /Damaged  (25101-000, Qty : 5) 


Sources : 1 


Sources:! 

.0%  Col lapsed/ Bent  (25101-000, Qty : 1) 
50.0%  50.0%  Broken /Damaged  (25101-000, Qty: 1) 

Sources : 1 

.0%  Broken/Damaged  (25101-000, Cty:l) 
(25101-000,Qty:l) 

Sources : 1 

.2%  Collapsed/Bont  (25101-000, Qty:2) 

.2%  Worn  -  Loose  (25101-000,  Qty : 1) ,  I 
(25101-000,  Qty:  1) 


9.1%  Blnding/Sticklng  (25101-000, Qty :1) 

9,1%  Inop  Man  Traverse  (25101-000, Qty:l) 

18.2%  Unknown  (25101-000, Qty: 1)  (25101-000, Qty:l) 

9.1%  Lack  Of  Maintenance  -  Inop/Unserviceable  (25101-000, Qty:l) 
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FMD-91  _ 

Norm  Fall  Data 
Disc  .  DSst.  Source (3) /Detai Is 


Part  Failure 
Dasc.  Mode/Mech 


Harness, Flexable  Wiring 
Shorted 


Sources:! 

ICO. 04  100.0%  Shorted  Pins-Forelgn  Particle  Embedded  Betvveon  Pin 
(2502?-000,Qty:l) 


Harness, Interconnect  Rotary 
Intormittent  Operation 


Sources : 1 

100.0%  100.0%  Intermittent  Failure-Crimp  Damaged  (10’722-000,Qty:l) 


Heat  Exchanger  (Summary) 


Lealtlng  77.8% 

Out  of  Adjustment  6.5% 

Needs  Replacement  6.4% 

Craclred/Fractured  4.7% 

Clogged/Clogging  3.2% 

Out  of  Spec.  1.5% 

Heat  Exchangers  Sources: 4 

Leaking  73.4%  61.8%  Internal  Leak  (24992-000,47.5%),  External  Leak 

(24992-000,42.5%),  Leaking  (20609-000, Uty: 145) ,  Tube  Leaks 
(24996-000,80.0%) 

Out  of  Adjustment  6.5%  5.1%  Needs  Adjustment  (19542-000,20.0%),  Out  of  Adjustment 

(20609-000, Qty:l) 

Needs  Replacement  6.3%  5.0%  Needs  Replacement  (19542-000,20.0%) 

Cracked/Fractured  4.4%  3.5%  Fracture  -  Burst  (24992-000,6.0%),  Cracked/Fractured 

(20609-000, Qty:20) ,  Fatigue  Cracks  From  Vibration 
(24996-000, NR) 

Cloggod/C logging  3.3%  2.6%  Clogged  (24992-000,4.0%),  Improper  Flow  (20609-000, Qty: 16) , 

Restricted  Flow  From  Debris  in  Tulses  (24996-000,  NR) 

Out  of  Spec.  1.1%  0.9%  Out  of  Specification  (20609-000, 0ty:9) 

Unknown  -  14.4%  Unknown  (19542-000,40.0%)  (20609-000, Qty:45) 

Induced  '  -  5.0%  Not  Properly  FiUoricated  By  Vendor  (19542-000,20.0%) 

Other  (<%2)  1.8% 

Broken  0.8%  Broken  (20609-000, Qty: 8) 

Scored  0,4%  Scored  (20609-000, Qty:4) 

Breach  0.2%  Breech  (20609-000, Qty:2) 

Overheated  0.2%  Overheated  (20609-000, Qty:2) 


Intermittent  (jperation  <0.1%  Intermittent  (20609-000, Qty:l) 


Unstable  Operation  <0.1%  Unstable  (20609-000, Qty:l) 

Corroded  NR  Corrosion  (24 996-000, NR) 
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3-94  Failure  Distribution  Sumimariea _ 

Part.  Fallura  Norm  Fall  Data 

Deac.  Mode/Moch  Dist.  Dlst.  Soiircu  (a) /Details 


FMD-91 


Heat  Exchangers, Elect ,  Heater, 
Cracked/Fraotured 

.Resistive 

30. at 

o 

CD 

Sources:! 

Cracked/Fractured  ( 20609-000 , Qty : 4 ) 

Out  of  Spec. 

30.8% 

30.8% 

Out  of  Speclflcatlor.  (20609-000, Qt.y:4) 

No  Operation 

lb. 4% 

15.4% 

No  Operation  (20609-000, Qty:2) 

Opened 

15.4% 

15.4% 

Opened  (20609-000,  Qty:2) 

Shorted 

7.7% 

7.7% 

Short  (20609-000,Qty:l) 

Heat  Exchangers, Radiator 
Leaking 

100.0% 

100.0% 

Sources : 1 

Leaking  (20609-000,  Qty: 3) 

Heater  (Summary) 

Opened 

No  Operation 

Shorted 

Electrical  Failure 
Mechanical  Failure 
Overtemp.  Protection 
Overheated 

Failure 

38.8% 

23.4% 

16.1% 

8.8% 

6.2% 

3.4% 

3.4% 

Heater 

No  Operation 

47.5% 

Sources:! 

42.0%  Catastrophic-Falled  To  Heat  (18175-000, NR) 
(18175-000,57.0%)  (18175-000, 75.0%) 

Overheated 

28.1% 

24.8%  Catastrophlc-Overheated  (18175-000,5.0%)  (18175-000,7.0%) 
(18175-000,  66.0%) 

Degraded  Operation 

Unknown 

24.5% 

21.7%  Degraded  (18175-000,17.0%)  (181/5-000,18.0%) 
(18175-000,33.0%) 

11.5%  Unknown  (18175-000,16.0%)  (18175-000,20.0%) 

Heater, Air 

No  Operation 

85.0% 

Sources : 1 

85.0%  Catastrophic-Failed  To  Heat  (18175-000,82.0%) 
(18175-000,88.0%) 

Overheated 

12.5% 

12.5%  Catastrophlc-Overheated  (18175-000,7.0%)  (18175-000,18.0%) 

Degraded  Operation 

2.5% 

2.5%  Degraded  (18175-000,5.0%) 

Heater, Electrical 

Opened 

66.7% 

Sources: 3 

53.3%  Open  Circuit  from  Overheating  (24996-000,80.0%) 
(24997-000,80.0%) 

Shorted 

22.5% 

18.0%  Short  (19542-000,40.0%),  Shorts  to  Ground  (24996-000,7.0%) 
(24997-000,7.0%) 

Overtenq;).  Protection 

Failure 

5.8% 

4.7%  Failure  of  Overtomperature  Protection  (24996-000,7.0%) 
(24997-000,7.0%) 

Jac)tet  Rupture 

5.0% 

4.0%  Other  (Jackets  Rupture,  etc.)  (24996-000,6.0%) 
(24997-000,6.0%) 

Unknown 

20.0%  Unknown  (19542-000,60.0%) 
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Failure  Distribution  Summaries  3-95 


FMD-91 


Part  Failure 

Desc .  Mode/Mech 

Norm 

Dist. 

Fail 
Dist . 

Heater, Electrical, Air  Unit 

No  Operation 

90.0% 

90.0% 

Overheated 

10.0% 

10.0% 

Heater, Electrical, Base  Board 

No  Operation 

76.0% 

76.0% 

Overheated 

24.0% 

24.0% 

Heater, Electrical, Blast  Coil  Duct 
No  Operation 

80.0% 

80.0% 

Overheated 

20.0% 

20.0% 

Heater, Furnace,  Gas 

Electrical  Failure 

58.6% 

58.6% 

Mechanical  Failure 

41.4% 

41.4% 

Heater, Immersion 

No  Operation 

86.8% 

82.5% 

Overheated 

10.0% 

9.5% 

Degraded  (Operation 

3.2% 

3.0% 

5.0% 

Heater, Immersion, Bottom  Clamping 
No  Operation 

88.9% 

80.0% 

Overheated 

11.1% 

10.0% 

Data 

Source (s) /Details 


Sources : 1 

Catastrophic-Failed  To  Heat  (18175-000,90.0%) 
Catastrophic-Overheated  (18175-000, 10 .0%) 


Sources : 1 

Catastropliic-Failed  To  Heat  (18175-000,  76.0%) 
Catastrophic-Overheated  (18175-000, 24 .0%) 


Sources : 1 

Catastrophic-Failed  To  Heat  (18175-000,80.0%) 
Catastrophic-Overheated  (18175-000, 20  0%) 


Sources:! 

Electrical  (24996-000,52.7%) 
Mechanical  (24996-000,37.3%) 


Sources ; 1 

Catastrophic-Failed  To  Heat  (18175-000,80.0%) 
(18175-000,85.0%) 

Catastrophic-Overheated  (18175-000,9.0%)  (18175-000,10.0%) 
Degraded  (18175-000,6.0%) 

Degraded  -  Erratic  Operation  (Alternate  Heating) 
(18175-000, 10.0%) 


Sources:! 

Catastrophic-Failed  To  Heat  (18175-000,80.0%) 
Catastrophic-Overheated  (18175-000, 10.0%) 


Induced 


10.0%  Degraded  -  Erratic  (Operation  (18175-000,10,0%) 


Heater, Immersion,  Circulation 
No  Operation 


Sources:! 

100.0%  100.0%  Catastrophic-Failed  To  Heat  (18175-000,89.0%) 
(18175-000,  90.0%) 
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3-96  Failure  Distribution  Summaric; _ _ _  _ 

Pan.  KfiMuto  No  cm  Fa  i  i  Data 

Dist..  Source.*  (s) /Dct.a !  J 

Iloatec,  ImrrKM'si on,  F 1  eingc  Type  Sources:1 

No  Oporal  Lon  100.0%  jG0.C)%  CatasL  rophi  r-I'a  i  ‘  od  To  HoaV  ’S-  Ow 1 . 'Jl ) 


FMD  91 


Heater,  Immers  Ion,  Screw  Plug 


No  Ope  rat.  ion 

95.0% 

95 

Overheated 

.5.0% 

5 

Heater,  Imnffirsion,  Tubular 

No  Operation 

80.0% 

80 

Overheated 

iO.0% 

10 

Degraded  Operation 

O 

O 

10 

SoiircoR :  1 

rat.asi  roph  ic-f'a  i  Je<l  I'o  Heat  (131  , 'Vj .  01 ) 

Catast  nph.lc-Overheat.ed  ( I  P  I  75  -000,  .5  .Of,) 

Sources:! 

0%  Catastroph ie-Fa  i.  led  To  Heat  ( 1  HI  Ofi-OOO,  80 . 0%) 
0%  Catast.rophlc-Overheated  (.131 . '5-000,  10 .0%) 

0%  Degraded  (18 1''5-000, 10 . 0% ) 


Heater, Pipe  (Heat  Tracer) 
No  Operation 


Out  of  Spec. 
Degraded  Operation 
Induced 


Ut.)  nown 


Sources :1 

61.6%  48.7%  Catastrophlc-Failed  To  Heat  (1817.5-000,51.0%) 

(18175-000,93.0%) 

36.-3%  28.7%  Degraded  -  Out  of  Limits  (18175-000,  86.0%) 

2.1%  1.7%  Degraded  (18175-000,5.0%) 

-  18. ,3%  Degraded  -  Erratic  Operation  (18175-000,  49.0%),  Degraded  - 

Other  (18175-000,  6.0%) 

-  2.7%  Un)cnown  (18175-000,8.0%) 


Horn  (Summary) 

Failed  Off  50.0% 
Degraded  Operation  27.5% 
Fails  to  Op.  on  Demand  12.5% 
Spurious/Fal.se  Operation  10.0% 


Horn, Annunciator  Module 
Degraded  Operation 

Fails  to  Op.  on  Demand 

Spurious/False  Operation 


Sources : i 

55.0%  55.0%  Degraded  (18175-006,53.0%) 

25.0%  25.0%  Catastrophic-Fail:!  To  Operate  On  Demand  (18175-000,  23.0%) 

20.0%  20.0%  Catastrophic-Operates  Spurious  Or  I'alse  Response 

(18175-000,20.0%) 


Horn, Electromechanical  Sources:! 

Failed  Off  100.0%  100.0%  Failed  Off  (24991-000,100.0%) 

Other  -  0,0% 

Failed  On  NR  Failed  On  (24991-000, NR) 
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Horn,  l«ct.  ron  i  ■■  ( i'- 1  <i/oo  I ) 
fVii  Lod  Ot  f 

Other 

rvii  le<i  On 

Hose 

Broken 

Worn 

Cracked/Fractured 

Leaking 

Induced 

Unknown 

Hose  Assembly 

Aged, 'Deteriorated 

Hose  Assembly, Rubber 
Aged/Deteriorated 

Mechanical  Failure 

Unknown 

Housing 

Broken 

Cracked/Fractured 

Aged/ Deteriorated 
Bent /Dent ed/Warpod 
Induced 


_ Failure  Distribution  Summaries  3-97 

Norm  Fall  Data 

Din’.'.  Ptst.  Source  (s) /Dct  ai  Is 


Sources :  1 

100.0%  100.0%  Failed  Off  (24991-000,100.0%) 


0.0% 

NR  Failed  On  (24991-000, NR) 


Sources: 2 

76.6%  41.2%  Broken  (20609-000, Qty:113) 

13.3%  7.1%  Worn  Out  (19542-000,14.3%) 

6.8%  3.6%  Cracked/Fractured  (20609-000, QtyslO) 

3.4%  1.8%  Leaking  (20609-000, Qty: 5) 

-  35.7%  Defective  (19542-000,28.6%),  Hose  Has  Cracks  Due  To  Antenna 

Movement  (19542-000,42.9%) 

-  10.4%  Unknown  (19542-000,14.3%)  (20609-000, Qty:9) 


Sources : 1 

100.0%  100.0%  Deteriorated/Aged  -  Cracked  (25101-000, Qty: 2) 


Sources : 1 

89.5%  85.0%  Material  Deterioration  (24993-000,85.0%) 

10.5%  10.0%  End  Fitting  Mechanical  Failure  (24993-000,30.0%) 

-  5.0%  Unknown  (24993-000,5.0%) 


Sources : 1 

33.3%  20.0%  Broken /Damaged  (25101-000, Qty: 1) ,  Part  Struck/Damaged  - 

Broken /Damaged  (25101-000, Qty : 1) 

33.3%  20.0%  Part  Struck/Damaged  -  Cracked  (25101-000, Qty:l) , 

Cracked/ Split -Inop/Unserviceable  (25101-000,Qty : 1) 

16.7%  10.0%  Deteriorated/Aged  -  Cracked  (25101-000, Qty: 1) 

16.7%  10.0%  Warped/Bont  -  Binding/Sticking  (25101-000, Qty: 1) 

-  40.0%  Improper  Install  -  Broken/Damaged  (25101-000, Qty:l) ,  Lack 

Of  Lubrication  -  FM  (25101-000, Qty: 1) ,  Caused  By  Other 
Failure-Broken/Damaged  (25101-000, Qty:l) ,  Caused  By  Other 
Failuro-Cu*"  /Scarred  (25101-000,  Qty :  1) 
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Part  Failure 

Norm 

Fail 

Data 

Desc.  Modo/Mech 

Dist . 

DIst. 

Source (s)  /Data!  i  s 

Housing  Asseml>ly 

Sources:! 

Loose 

50.04 

50.04 

Internal  Failure  -  Loose  (25101-000, Qty :  1) ,  Worn  -  I  oo.ie 
(25101- 000,  Qty:  1) 

Bindlng/Stickir.g 

25.04 

25.04 

Binding/Sticking  (25101-000,Qty : 1) 

Aged/ De  teriorated 

25.04 

25.04 

Oeterlorated/Aged  -  Leaking  Nitrogen  (25101-000, Qty ; 1 ) 

Housing  Assembly, Front 
No  Operation 

Leaking 

Binding/St ickinq 
Degraded  Output 


Sources ; 1 

40.04  40.04  Internal  Fai.'.jre  -  Inop  Man  Traverse  (25101-000, Qty!2) 

20.04  20.04  No  Pailu''o  -  Leaking  Fluid  (25101 -000, Qty:  1) 

20.04  20.04  No  Failure  -  Binding/Sticking  (25101-000, Oty: 1) 

20.04  20.04  Internal  Failure  -  Abnormal  Operation  (25101-000, Qty: 1) 


Housing  Assembly, Lower  Elev  Gear 
Seal/Gasket  Failure 

Loose 

Excessive  Play 
Bearing  Failure 
Worn 

Cracked/Fraotured 
Bent /Dented/Warped 
Induced 


Sources:! 

14.34  10.04  Seals  Worn  -  Leaking  Fluid  (25101-000, Qty: i) 

14.34  10.04  Vibration  -  Loo.se  (25101-000, Qtyil) 

14.34  10.04  Worn  -  Excessive  Play  (25101-000, Qty :1) 

14.34  10.04  Bearing  Fallure-Inop  Man  Elevation  (25101-000, Qty : 1) 

14.34  11.04  Worn/Stripped  -  Noisy  (25101-000, Qty :1) 

14.34  10.04  Part  Struck/Damaged  -  Cracked  (25101-000, Qty:l) 

14.34  10.04  Coll.»psed/Bent  (25101-000, Qty :  1) 

-  30,04  Item  Abuso/Negleot  -  Cracked  (25101-000, Qty: 1) ,  Item 

Abuso/Neglect  -  Broken/Damaged  (25101-000, Qty : 1) ,  Operator 
Error  -  Broken/ Damaged  (25101-000, Qty:l) 


Housing  Assembly,  Support 
Corroded 


Sources:! 

100.04  50.04  Corroded-Excessive  Play  (25101-000, Qty: 1) 


Induced 


50.04  Lack  Of  Maintenance  -  Loose  (25101-000, Qty:l) 


Housing, Detent 
Worn 


Broken 


Sources:! 

60.04  60.04  Worn  Out  (25101-000, Qty:l) ,  Worn  -  Found  In  TI/PMCS/In.sp 

(25101-000, Qty: 1) ,  Worn  -  Out  Of  Adjustment 
(25101-000, Qty:  1) 

20.04  20.04  Part  Struck/Damaged  -  Broken /Damaged  (25101-000, Qty:l) 


Cracked/Fractured 


20.04  20.04  Cracked/Split-Mirfire 


(25101-000, Qty:l) 
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I’art 

Dose,  Modo/M«ch 


Norm  l''all  Data 

Dial.  Dlat.  Soutca(ii) /Datalls 


Failure  Distribution  Summaries  3-99 


Housing, End 

Shorted 

44.4%  44.4% 

Opened 

33.3% 

33, 

.3% 

Cracked.  /F  ra  ct  ur  ed 

22.2% 

22 

.2% 

Housing, Gear 

Binding/, St.  lck.lng 

37.5% 

18.0% 

Out  cf  Adjustnunt 

18.8% 

9.4% 

Cracked/Fractured 

18.8% 

9.4% 

Broken 

12.5% 

6.3% 

Leak  .1  ng 

12.5% 

6.3% 

Unknown 

18.8% 

Induced 

12.5% 

Other  (<%6) 

-  18.8% 

Stripped 

3.1% 

Loose 

3.1% 

Worn 

3.1% 

.Degraded  Output 

3.1% 

Skipping 

3.1% 

Noisy 

3.1% 

Housing, Machined 

Broken 

66.7% 

57.1% 

Cracked/Fractured 

16.7% 

14.3% 

Binding/Stick ing 

16.7% 

14.3% 

Source! I I 

IntrowlndliKj  Short,  at  Pole  'l-MeohaiUcaJ.  Ovoratruas 
(10722-000, Otytl) ,  Wlriditif}  To  Case  Short-Mechanical 
Overatress  (1 0 /22-OOn,Qty :  1) ,  Short  lletween  The  Wheel  Power 
And  ilousiny  ( 10722-000, Qtyt  1) ,  Suspenalon  Winding  Shorted  To 
Polo-Damaqed  Pary.'en  (10722-000, Qtytl) 

t'l  Winding  Open-Inadequate  Stress  Relief  (10722-000,Qty :  1) , 
Open-Mechanical  Overstress  (10722-000, 0tyi2) 

Fraoturad/Open  Magnet  Wires  (10722-000,Qty ;1) ,  Fractured 
Magnet  Wlro-Thormal/Vibratlon  Fatigue  (10722-000, Qty: 1) 


Sources:! 

Binding/St icking  (25101-000, Qty : 1) ,  Internal  Failure  - 
Binding/Sticking  (25101-000, Qty : 1)  (25101-000,Qty :2) ,  Worn  - 
Binding/Stlcking  (25101-000, Qty : 1) ,  No  Failure  - 
Binding/Sticking  !25101-000,Qtyil) 

Out  Of  Adjustment  (25101-000, Qty:l) ,  Internal  Failure  -  Out 
Of  Adjustment  (25101-000, Qtytl)  (25101-000, Qty : 1) 

Cracked  (25101-000, Qty: 1)  (25101-000, Qty :2) 

Broken/Separated  -  Inop  Man  Elevation  (25101-000, Qtytl) , 
Broken /Damaged  (25101-000, Qtytl) 

leaking  Fluid  (25101-000, Qtytl) ,  No  Failure  -  leaking  Fluid 
(25101-000, Qtytl) 

Unknown  (25101-000, Qtyt2)  (25101-000, Qtyi4) 

Improper  Installation  (25101-000, Qty:2) ,  Item  Abuse/Neglect 
-  Broken/Damaged  (25101-000, Qtytl) ,  Lack  Of  Lubrication  - 
Binding/Sticking  (25101-000, Qty :1) 


Stripped  Soar/Spline  (25101-000, Qtytl) 

Internal  Failure  -  Loose  (25101-000, Qtytl) 

Worn/Stripped  -  Stripped  Gear/Spline  (25101-000, Qtytl) 
Internal  Failure  -  Abnormal  Operation  (25101-000, Qtytl) 
Internal  Failure  -  Skips.  (25101-000, Qtytl) 

No  Failure  -  Noisy  (25101-000, Qty : 1) 


Sources : 1 

Broken/Oamaged  (25101-000, Qty : 4) 
Cracked  (25101-000,  Qty :  1) 
Cut-Bindlng/Stlcking  (25101-000, Qtytl) 


Un)inowr, 


14.3%  Unknown  (25101-000, Qty:  1) 
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3-100  Failure  Distribution  Summaries _ 

Pti'U  PAllure  Norm  Fell  Data 

Dane.  Modo/Mach  Dlat.  Disc.  SouruaU) /Datallu 


Hcualr.g,P«nt«l 

Looaa 

Stripped 

Binding/Sticking 

^g•d/Doteriol'at•d 

Induced 


Sourcaa i 1 

25.01  20.01  Wurn/Strlppad  -  Loose  Screw(»;  (25101-000, Otyi 1) 

2S.0<i  20. Ot  Premataure  Pallure  Rebuilt  -  Stripped  (25101-000, Qty;li 

25. J»  20.01  Binding/Sticking  (25101-000, Oty:ll 

25.0%  20.0%  Deterloratad/Aged  -  Internal  Moisture  (25101-000, Otysl) 

20.0%  Improper  Installation  -  Loose  Screw(a)  (25101-000, Qty:l) 


Housing, Roller  Hub  Sources il 

Worn  30.0%  50.0%  Worn  -  Leaking  Hydraulic  011  (25101-000, 0ty;l) 

Leaking  50,0%  50.0%  Poor  Bonding  -  Leaking  Fluid  (25101-000, Qty.'l) 

Hub  h  Brake  Assy  Sources il 

Bent/Danted/Warped  100.0%  50.0%  Warped/Bent  -  Broken/Damagad  (25101-000, Qtyil) 

Induced  -  50.0%  Improper  Installation  -  Brokon/Damaged  (25 101-000, Qty:l) 


Hybrid 

Opened 


Degraded  Output 


Shorted 


Broken 


No  Output 

* 


Sources t 2 

46.0%  37.5%  Chip  Resistors  And  Capacitors  Were  Open  (10722-000, Qtyi3) , 

Open-Internal  Bond  Pad  Corrosion  (10722-000, Qty: 1) , 
Open-Electromlgratlon  (10722-000, Gtytl) ,  Open-Die 
Misapplioation  (10722-000, Qtyil) 

17.4%  14.2%  Pins  13t31  Distorted  (25027-000, Qty: 1) ,  Pins  4,  8,  22,  And 

27  (25027-000, Qtyil),  Slow  Response  Time  (25027-000, Qty i 1) , 
Pins  4  •  8  Distorted  (2502 /~D00,Qty!l) ,  Pin  4  Loads  Down 
(25027-000, Qtyil),  Pin  1  Pulls  15  V  Load  (25027-000, Qtyil) , 
Pin  1  (StueJe  low)  (25027-000,Qtyil)  (25027-000, Qtyi  1) 
(25027-000, Qtyil)  (25027-000, Qty i 1) ,  Pin  #22  Has  Clipped 
(25027-000, Qtyi  1) ,  Output  Stuc)c  At  300  (25027-000, Qtyil) , 
Output  Stuck  At  150  (25027-000, Qtyi 1) ,  Prn  Distorted  Output 
(25027-000, Qtyi 1) ,  Pin  4  (Angle  Output)  (25027-000, Qtyil) , 
Pin  1  Stuck  High  (25027-000, Qty:l)  (25027-000, Qty :  1) 
(25027-000, Qtyil)  (25027-000, Qtyi 1) ,  Pin  1  Stuck  Low  Impr 
(25027-000, Qtyil),  Pin  4  Open  (25027-000, Qtyil) ,  Pin  1  Stuck 
Low  (25027-000, Qtyil)  (25027-000, Qty i  1)  (25027-000, Qtysl) 
(25027-000, Qtyil)  (25027-000, Qtyil) ,  Pin  Bad  Output 
(25027-000, Qtyil) ,  Pin  1  Transition  Ti  (25027-000,Qty :1) , 

Pin  1  (Output  Di'stor)  (25027-000,  Qty  i  1) ,' Pins  4,  8,  22,  fi  26 
Will  (25027-000, Qty: 1) ,  Incorrect  U109  Output 
(23027-000, Qtyil) ,  Pin  1  Loads  Down  (25027-000, Qtyil) ,  PI 
Stuck  At  +15V  (25027-000, Qtyi  1)  ,  Pin  4  Stuck  5V  Pin  2 
(25027-000, Qtyil),  Pins  40  t  41  Outputs  (25027-000, Qty: 1) 
(25027-000, Qtyil)  (25027-000, Qty ! 1)  (25027-000, Qty: 1) 
(25027-000, Qtyil),  15  Volt  Outputs  (25027-000,Qty:l) ,  DC 
Output  «  Pins  40  i  (25027-000, Qtyil) 

16.6%  13.5%  Short-ESD  Ovorstress  (25027-000, Qtyi2) ,  Shorting  To  Pin 

49-Fractured  At  The  Substrate  Heel  (10722-000, Qtyil) ,  Pin  6 
Shorted  To  22  V  (25027-000, Qtyil) ,  Shorting-Wire  Bond  #10 
Fractured  (10722-000, Qtyil) 

8.5%  6.9%  Pin  1  Broken  (25027-000, Qtyil) ,  Broken  Pins  9  ?.0  i  21 

(25027-000,Qty!l),  Broken  RW  i  Lifted  (25027-0(10, Qtyil) , 
Broken  Pin  (25027-000, Qtyil)  (25027-000, Qty:2) 
(25027-OCO,Qty!l4) 

5.5%  4.5%  No  Output  9  Pins  4  (25027-000, Qty: 1) ,  No  0/P  P4,  8,  22,  26 
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FMD-91 _ 

PAit  Fsilure 
Dote.  Mode/Marh 

Hybrtxi  (continued) 

No  Output  (continued) 


Irtproper  Output 


Degraded  OperAtlon 


_ _ _ Failure  Distribution  Summaries  3-101 

Norm  Fell  Date 

Dint.  Diet.  Source (e) /Details 


(25027-000, Qtv!l)  (25027-000, Qty;l)  (25027-000, Oty: 1) 
(25027-000,0ty:l)  (25027-000, (Jty  :1) ,  No  Output  0  Pins  A,  8 
(25027-000, Otyil),  No  Output,  Pina  4  i  (25027-000, (Jty :  1) 
(25027-000, Cty:l) ,  Pin  23  t  25  No  Output  (25027-000, Qty j 1) , 
No  Output  Pins  40  (25027-000, atytl) ,  No  Output 
(25027-000, Qtyil),  No  Sine  Wave  Output  (25027-000, Qty: 1) 

3.4^  2.8%  Improper  Output  At  P  (25027-000, Qtyil),  Improper  Output 

(25027-0C0,Qty:l)  (25027-000, Qty i T)  (25027-000, Qty ; 1 ) 
(25027-000, Oty:l)  (26027-0C0, Qtyil)  (25027-000, Qty : 1) , 
Improper  Outputs  (25027“000,Qty:l) 

2.6%  2,1%  Bad  Output  <25027-000, Qtyil)  (2:j027-000,Qty:2) 

(25027-000, Qty ! 3) 


Uniciown 


Induced 


9.0%  Un)(nown  (25027-000 
(25027-000, Qtyil) 
(25027-000, Qtyil) 
(25027-000, Qtysl) 
(25027-003, Qtyil) 
(25027-000, Qtyil' 
(25027-000, Qtyil) 
(25027-000, Qtyil) 
(25027-000,0tyil) 


,Qty!l)  (25027-000, Qtyil) 


(25027-000, Qtyil) 
(,•>5027-000,  Qtyil) 
(25027-000, Qtyil) 
(25027-000,  Qty.  1) 
(25027-000, Qtyil) 
(25027-000, Qtyil) 
(25027-000, Qtyil) 
(25027-030, Qtyil) 


(25027-000, Qtyil) 
(25027-000, Qtyil) 
(25027-000, Qty: 1) 
(25027-000, Qtyil) 
(25027-000, Qtyil) 
(23027-000,  Qty;  1) 
(25027-000, Qtyil) 
(25027-000, Qtyil) 


0.3%  Defective  <25027-000, Otyrl) 


Otlier  (<%3) 

Output  Distnition 

Metalll2atlnn 

Burned/Cnarred 
Low  Output 

Temperature  Sensitive  Output 

Wire  Bond  Failure 
Drift 

Out  of  Spec. 

Clipped  Output 
High  OC  Output 
Crange  in  Aealstance 
No  Operation 
Electrical  Overstress 


P.Oif 

1.7%  Distorted  Outputs  (25027-000, Qtyil) ,  Distorted  Output 

(25027-000, Qtyil)  (25027-000, Qtyil) ,  Distorted  Output  At, 
(.75027-000, Qtyil)  (25027-000, Qtyil) 

1.0%  Malformed/Missing  Traces  in  Metalization  (25027-000, Qty 13) 

1.0%  Burnt  (25027-000, Qtyil)  (25027-000, Qtyil)  (25027-000, Qtyil) 

1.0%  Low  Output  At  Pins  i’2.'‘,027-000, Qtyil) ,  Low  Ooutput  -  Pin  4 
(25027-000, Qtyil),  Low  Output  8  Pin  .’2  (25027-000, Qty 1 1) 

1.0%  Temp  Sens  0  Hot  +160-  (25027-000, Qtyil) ,  Temp  Sensitive 
Output  (25027-000, Qty ! 1) ,  Temp  Sensit've  From 
(25027-000, Qtyil) 

0.7%  Fused  Bond  Wires  (25027-000, Qtyil)  (25027-000, Qtyil) 

0.3%  Output  Angle  Drift  (25027-000, Qtyil) 

0.3%  Out  OF  Spec  B  Var  (25027-000, Qtyil) 

0.3%  Cl.ipped  Outputs  (25027-000, Qtyil) 

0.3%  High  DC  Output  (25027-000, Qtyil) 

0.3%  Resistance  Outs.ido  (25027-000, Qtyil) 

0.3%  Inoperative  (25027 -000, Qtyil) 

0.3%  Stressed  (25027-030, Qtyil) 
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3-102  Failure  Distribution  Summaries 


FMD-91 


P*rt  Failure  Norm  Fall 


Desc .  Mcde/Mech 

Dist.  Dlst. 

)(ybrid.  Buffer /Amplifier 
Electrical  Overstress 

100. 0»  100. 0» 

Hybrid,  Cloc)t  Driver,  Dual 
Mechanical  Dan\age 

86.7%' 

57.1% 

Latch  Up 

16.7% 

14.3% 

Wire  Failure 

8.3% 

7.1% 

Electrical  Overstress 

8.3% 

7.1% 

Induced 

14.3% 

Hybrid, Detector, Under  Voltage 

Transconductance  Amp.  Failure 

100.0% 

100.0% 

Hybrid, Driver/Receiver 

Opened 

55.6% 

55.6% 

Electrical  Overstress 

44.4% 

44.4% 

Hybrid,  Multiplexer 

Stac]<  Pointer  Failure 

100.0% 

100.0% 

Hybrid, Op.  Amp. 

Output  Open 

75.0% 

75.0% 

Output  Unstable 

25.0% 

25.0% 

Hybrid, Op.  Amp., Power 

Opened 

69.2% 

69.2% 

Degraded  Performance 

15.4% 

15.4% 

Crac)ced/Fractured 

7.7% 

7.7% 

Contaminated 

7.7% 

7.7% 

Data 

Source (a) /Oet al la 


Sources i 1 

Voltage  Transient  -  Overstress  (2501? /-OOD,  yt.y :  J) 


Sources : 1 

Mechanically  Damaged  (10722-1)00, OtyiS) 

Latch  Up-Ovor  Vo.ltage  Transients  {10722-000,Qtv:2) 

Wire  Bridging  to  Die  Edge  -  Lifted  (10722- 000, Qty: 1) 

Input  of  Chip  Fused  Open-External  Overstrass 
(10722-000,  Qty:  1) 

Maslclng  Defects  (10722-000, Qty:2) 


Sources:! 

Failed  Output  Transconductance  Amplifier  (10722-000, Qty:2) 


Sources:! 

Open-Overstross  (10722-000,Qty :3) ,  Blow  Ground 
Leads -Overstress  (1 0722-0 00,Qty:2) 

Electrical  Overstress  (10722-000, (?ty:4) 


Sources : 1 

Stac)(  Pointer  Does  Not  Increment  Properly  (10722-000, Qty:l) 


Sources:! 

Output  Open-Open  Solder  joint  -internal  (25027-000, Qty:3) 

Output  Unstable-Intermittent  Solder  Connection 
(25027-000, Qty:!) 


Sources:! 

Open  Conductors-Craclted  Sub.strates  (10722-000,  Qty :  9) 

Clipping  Of  Negative  Output  V  <  1/2  Spec  Minimum 
(10722-000, Qty: 1) ,  Detachment  Of  The  Molytab  From  The  Header 
(10722-000,Qty:l) 

Crac)ced  Substrate  (10722-000, Qty:!) 

Loose  Conductive  Particle  (10722-000, Qty:l) 
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Failure  Distribution  Summaries  3-103 


FMD-91 

Part  Failure 
Deac.  Modn/Mech 


Hybrid,  Old  Uator 
No  Output 

Loose 

Intermittent  Operation 
Shorted 

Hybrid,  Preamp 

Cracked  Substrate 


Hybrid, Regulator,  Switching 
Shorted 


Hybrid, Thin  Film  Circuit 
Resistor  Failure 


Metallization 


Hybrid, Transceiver,  Dual 
Opened 

IC  Bipolar 

Degraded  Operation 

Mechanical  Failure 

Shorted 

Opened 

Induced 

IC  Bipolar,  Interface 
Degraded  Operation 

Die/Attachment  Failure 

Mechanical  Failure 

Shorted 

Induced 


Norm  Fail  Data 
Dist.  Dist.  Source  (s) /Dntai la 

Sources  1 2 

50.0%  50.0%  No  Output  (Romalnud  Low) - Intorna I  Wire  Break 

(10722-000,  Oty!  3) 

16.7%  16.7%  Damaged  Die;Compunents  Broken  Loose  (25027"OQ0,Qty;l) 

16.7%  16.7%  Intermittent-Poor  Wire  Bonds  (25027-000,0ty : 1) 

16.7%  16.7%  Shorted  Internal  Coil  (25027-000, Otyil) 


Sources tl 

100.0%  100.0%  Cracked  Substrate-Mechanical  Overstress  (10722-000, Qty;2) 


Sources !l 

100.0%  100.0%  Power  Transistor  -  B-E  Short-Electrical  Overstress 
(25027-000,  Oty!  1) 


Sources:! 

90.0%  90.0%  Internal  Resistors  Open  (25027-000, Qty:5) ,  Internal 

Resistors  Out  of  Tolerance  (25027-000, Qty:3) ,  Misaligned 
Thin  Film  Resistors  (25027-000, Qty: 1) 

10,0%  10.0%  Defective  Substrate,  Metal  and  Ceramic  Voids 

(25027-000,  Otyil) 


Sources :1 

100.0%  100.0%  Open  In  Substrate  V-  Circuit  Path-Manufact .  Defect 
(10722-000,Qty:l) 


Sources.il 

84.5%  66.1%  Degraded  (24595- 000,Qtyi823)  (24995-000,Qty i 10, 770) 

14.0%  10.9%  Mechanical  Anomaly  (24995-000, Qty :343) 

(24995-000, Qty:l, 576) 

0,9%  0.7%  Short  (24995-000, Qty:25)  (24995-000, Qty: 99) 

0.6%  0.5%  Open  (24995-000, Qty!l4)  (24995-000, Qty!73) 

-  21.8%  Functional  Anomaly  (24995-000, Qty !677) 

(24995-000,  Qty:  3, 146) 


Sources : 1 

58.1%  35.6%  Degraded  (24995-000, Qty:30)  (24995-000, Qty:S9) 

22,1%  13.5%  Die  (24995-000,Qtyi21)  (24995-000, Qty :28) 

14.4%  8.8%  Mechanical  Anomaly  (24995-000, Qty :10)  (24995-000, Qty:22) 

5.4%  3.3%  Short  (24995-000, Qty:l)  (24995-000, Qtyill) 

- -  38.7%  Functional  Anomaly  (24995-000, Qtyi55)  (24995-000, QtyiOS) 
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3-104  Failure  Distribution  Summaries 

iM  1  jy 

Part  Kaihjro 

No  I  m 

Fa  1  : 

Oat.a 

Oesc.  Mode/Moi:)i 

Oist, 

Dint , 

S(JU(<:e(s)  /Del.al  la 

IC  Bipo] ar, Interface, MOS 

Sources :  1 

Degraded  Ope ra t i on 

37.0% 

28.6% 

llograd.id  (24995 -OOO,  01  y  :! )  (;'49')  i~00n,  O'  y  :  9) 

Mechanical  Failure 

29.6% 

22.9% 

Mechanical  Anomaly  (24995-0!)9,  ot  y !.()  (24')95-00ii,  ,.i!  y  mi) 

•Shorted 

18.5% 

14.3% 

Short  (24995-000, Oty:2)  (24995-000,  Ot  y:  0 

Opened 

14.8% 

11.4% 

Open  (24995-000, 0tv:2)  (.?499s-oao,0ty;2) 

Induced 

— 

22.9% 

Functional  Anonuily  (24995-000,  NX)  (24995-000,  Oty:H) 

IC  Bipolar, LSI 
CorrodacI 

Mobile  Ions 

Shortod 

Drift 

Leaking 

Electrical  Overatress 
Induced 


Sources:! 

<11.5%  40.5%  Corrosion  (P3459-008,Qt y :  1/) 

26.8%  26.2%  Mobile  Ions  (23459-008,  Qty:  5)  (2345')- onii,  y :  6) 

14.6%  14.3%  Au  Wire  Short  (2345  9-008,  Qty  r?)  (23459-nOH,  iji.y;  4) 

7.3%  7.1%  Parameter  Drift  (234b9-008,0ty : 1)  (23459-008, Qty :?) 

4.9%  4.8%  Leakage  (23459-008, Qty!2) 

4.9%  4.8%  EOS  (23459-008, Qty:2) 

-  2.4%  Mask  Defect  (23459-008, Qtyi 1) 


IC  Bipolar, l4emory  Sources:! 

D^raded  Operation  86.2%  69.2%  Degraded  (24995-000, Qty;8)  (24995-000, Qty:405) 

Mechanical  Failure  7.5%  6.0%  Mechanical  Anomaly  (24995-000, Qty:18)  (24995-000, Qty;18) 

Shorted  4,0%  3.2%  Short  (24995-000, Qty:4)  (24995-000, Qty:15) 

Opened  2.3%  1.8%  Open  (24995-000, Qty;l)  (24995-000, Qty:10) 

Induced  -  19.8%  Functional  Anomaly  (24995-000, Qty:31)  (24995-000, Qty:87) 


IC  Bipolar,  TTL 


Bond/Beam  Failure 

45.0% 

38.0% 

Electrical  Overstress 

23.1% 

19.5% 

Metallization 

20.1% 

17.0% 

Surface  Defects 

10.7% 

9.0% 

Oxide  Defects 

1.2% 

1.0% 

Unknown 

15.5% 

Sources : 1 

Bonds/Beams  (25031-000,37.0%)  (25031-000,39.0%) 
Overstress  (25031-000,4.0%)  (25031-000,35.0%) 
Metallization  (25031-000,4.0%)  (25031-000,30.0%) 
Surface  Defects  (25031-000,  18.0%) 

Oxide  Defects  (25031-000,2.0%) 

Unknown  (25031-000,9.0%)  (25031-000,22.0%) 
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FMD-91 

Failure  Distribution  Summaries  S-IO-S 

P«r<i  Failure 

Norm 

Fall  Data 

Dose.  Modo/Moch 

Diet . 

Diet.  Source(s) /Details 

IC  Bipolar,  TTL  t  DDL 

Sources il 

Shorted 

60.01 

60.0%  Short  (24994-000,60.0%) 

Opened 

40.0% 

40.0%  Open  (24994-000,40.0%) 

Other 

0.0% 

Drift 

NR  Dilft  (2499.1-000, NR) 

IC  Bipolar, TTI., Data  Seloctor/MUX 

Sources t I 

Croken 

o 

o 

o 

100.0%  Broken  l.eads-Hlgh  Cyclic  Fatigue  (25027-000, Oty.  17) 

IC  Bipolar, VLSI 

Sources : 1 

Degraded  Operation 

68.8% 

33.1%  Degraded  (24995-000, Qtyil)  (24993-000, Oty :40) 

(24995-000, Oty:87) 

Opened 

20.4% 

9.8%  Open  (24995-000, NR)  (24395-000, Oty : 14)  (24995-000, Oty :24) 

Mechanical  Failure 

7.5% 

3.6%  Mechanical  Anomaly  (24995-000,  NR)  (24995-000, Qtyil) 

(24995-000, Oty: 13) 

Shorted 

3.2% 

1.6%  Short  (24995-000, NR)  (24995-000, Qtyil)  (24995-000, QtyiS) 

Induced 

51.9%  Functional  Anomaly  (24995-000, Qtyi 3)  (24995-000, Qtyi 40) 
(24995-000,Qtyil58) 

IC  Digital  (SuiTwary) 

Opened 

18.8% 

Shorted 

17.1% 

Output  Stuck  High 

16.3% 

Contaminated 

16.3% 

Output  Stuck  Low 

12.7% 

Degraded  Operation 

9.8% 

Oxide  Defects 

3.0% 

IC  Digital 

Sources  ill 

Output  Stuck  High 

22.1% 

17.6%  High  (24990-000,  40.0%),  Output  High  (24  991-000.56.0%), 

Logic  1  (24992-000,45.0%) 

Output  Stuck  Low 

21.8% 

17.4%  Low  (24990-000,40.0%),  Output  Low  (24991-000,44.0%),  Logic 

0  (24992-000,55.0%) 

Opened 

21.3% 

17.0%  Open  (24993-000,33.0%),  Pin  16  Fused  Open-Overstress 

(10722-000, Qtyi 1) ,  Open  Circuit  (24997-000,  3.0%),  Airbridge 
Failure  due  to  Eleotromlgration  (25037-000, NR) 

Broken 

13.1% 

10.5%  Broken  Pin  (25027-000, Qtyil)  (25027-000, Qtyil) 

(25027-000,  Qtyil)  (25027-000, Qtyil)  (25027-000, Qtyi2) 

(25027-000, Qty:3)  (25027-000, Qtyi3)  (25027-000, Qtyi 3) 

(25027-000, Qtyi 3)  (25027-000, Otyi22)  (25027-000,Qty i 47) 

Shotted. 

12.2% 

9.7%  Short  Hi  (24993-000,33.0%),  Short  Low  (24993-000,33,0%), 

Short  (24997-000,11.0%) 

Degraded  Operation 

6.0% 

4.8%  Bad  Output  (25027-000, Qty: 1)  (25027-000, Qtyil) 

(25027-000, Qtyil)  (25027-000, Qtyi2)  (25027-000, Qtyi3) 

(25027-000, Qtyi 9),  Eloctri.ral  Stability  (24417-001, NR) , 

Change  in  parameters  (24997-000,22.0%) 

Mechanical  Failure 

3.6% 

2.9%  Mechanical  Problem  (24997-000,23.0%) 
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FMD-91 


3-106  Failure  Distribution  Summaries 


Part  Failure  Norm  Fall  Data 

Oaae.  Moda/Maoh  Dlat.  Olat.  Source (a) /Details 


ilgltal  (ountlnuad) 

.Tnduoad  — — -  6,91  Supplier  Test  Prooadure*  or  Errors  (25035-001,3.89), 


Supplier  Test  Procaduraa  (25035-001,4.69)  (25035-001,6,99) 
(25035-001,16.79)  (25035-001,  16.79)  (25035-001,20.09) 
(25035-001,20.79)  (25035-001,27.19)  (25035-001,31.49) 
(25035-001,34.29)  (25035-001,47.39),  3uU  Silicon  Defects 
(24417-001, NR) ,  Functional  Anoinalles  (24997-000.41.09) 

On)tnown  -  •  0  79  On)tnown  (24997-000, NR)  (25035-001,2.09)  (25035-001,2.39) 


(25035-001,3.69)  (25035-001,3.89)  (25035-001,3.99) 
(25035-001,4.49)  (25035-001,7.19)  (25035-001,7.59) 
(25035-001,9.19)  (25035-001,9.99)  (25035-001,10.59) 
(25035-001,10.89)  (2503.5-001,25.09) 

Other  (<94)  -  12.59 

No  Output  2.59  Loss  Of  Lo<7lc  (24990-000,20.09) 

Oxide  Defects  2.59  Oxlde/Dlf fusion  Faults  (25035-001,7.79)  (25035-001,15.49), 


Dlffuslon/Oxlde  Defects  (25035-001,1.89)  (25035-001,9.39) 
(25035-001,10.89)  (25035-001,12.89)  (25035-001,15.89) 
(25035-001,16.49)  (25035-001,17.49)  (25035-001,19.89) 
(25035-001,20.09)  (25035-001,22.59)  (25035-001,28.89) 
(25035-001,29.49)  (25035-001,29.59)  (25035-001,31.19) 
(25035-001,46.99) 

Contaminated  2.39  Contamination  (25035-001,2.59)  (25035-001,4.49) 

(25035-001,4.79)  (25035-001,7.99)  (25035-001,8.79) 
(25035-001,9.19)  (25035-001,10.99)  (25035-001,13.59) 
(25035-001,14.69)  (25035-001,16.39)  (25035-001,19.79) 
(25035-001,21.59)  (25035-001,22.79)  (25035-001,24.19) 
(25035-001,25.29)  (25035-001,50.09)  (25035-001,61.59), 
Contamination  or  Corrosion  (24417-001, NR) 

Hire  Bond  Failure  2.09  Wiring  Bonding  (25035-001,1,89)  (25035-001,3.09) 

(25035-001,3.99)  (25035-001,11.79)  (25035-001,12.59) 
(25035-001,12.99)  (25035-001,13.29)  (25035-001,13.49) 
(25035-001,13.69)  (25035-001,18.99)  (25035-001,21.19) 
(25035-001,23.49)  (25035-001,25.09)  (25035-001,33.99) 
(25035-001,58.29),  Wire  Bonding  Defects  (24417-001, NR) 

Paa)cage/Related  Failure  1.09  Padcage  (25035-001,2.09)  (25035-001,2.69)  (25035-001,3.09) 

(25035-001,3.79)  (25035-001,3.89)  (25035-001,4.69) 
(25035-001,5.59)  (25035-001,6.19)  (25035-001,6.79) 
(25035-001,9.19)  (25035-001,9.79)  (25035-001,10.89) 
(25035-001,14.19)  (25035-001,17.69)  (25035-001,30.09), 
Pac)cage  Defects  (24417-001, NR) 

Metallization  0.99  Metallzatlon  (25035-001,2.29)  (25035-001,2.79) 

(25035-001,3.09)  (25035-001,3.19)  (25035-001,3.69) 
(25035-001,3.99)  (25035-001,4.09)  (25035-001,4.69) 
(25035-001,4.79)  (25035-001,5.09)  (25035-001,7.99) 
(25035-001,8.59)  (25035-001,9.19)  (25035-001,9.99) 
(25035-001,11.69)  (25035-001,15.49)  (25035-001,27.89),  Die 
Metallization  Defects  (24417-001, NR) 

Cradted/Fractured  0.69  Crao)ced  Die  (25035-001,1.59)  (25035-001,1.89) 

(25035-001,1.89)  (25035-001,2.09)  (25035-001,3.39) 
(25035-001,6.79)  (25035-001,18.29)  (25035-001,44.49), 
Crac)ced  Dice  or  Substrates  (244 17-001,  NR) 

Dle/Attachment  Failure  0.69  Die  Attacbment  (25035-001,1.19)  (25035-001,1.59) 

(25035-001,1.89)  (25035-001,2.29)  (25035-001,2.39) 
(25035-001,3.99)  (25035-001,4.49)  (25035-001,4.59) 
(25035-001,5.49)  (25035-001,11.29)  (25035-001,11.39) 
(25035-001, 12.59)  (25035-001, 15.49) 

Bond/Beam  Failure  0.29  Bonding  (25035-001,7.79)  (25035-001,23.19) 

Lead  Defects  NR  External  Lead  Defects  (24417-001, NR) 
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FMD-91 _ 

Part  Fallura  Norm  Fall 

Daao.  Mo<la/Meah  Dlat.  niat. 

IC  Dlyltal  (oont Inuad) 

Othar  (cent Inuad) 

Soal/Gaalcat  Failure  NP. 

Raaiatur  i  Capacitor  Chip  tlefacta  NR 

Surface  Defeat a  NR 

Thin  Film  Oefecta  NR 

Substrata  Bonding  Dafacta  NR 

Translator  Failure  NR 

Resistor  Failure  NR 

Capacitor  Fallura  NR 

Worn  Linings  NR 

Baclcgatlng  Isolation  Effects  NR 


IC  Digital, Array, PAL 

Degraded  Operation 

80.0%  66.7% 

Shorted 

20.0%  16.7% 

Onlcnown 

-  16.7% 

IC  Digital,  Bipolar 

Output  Stuc]c  Low 

28.0% 

28.0% 

Output  Stuc](  High 

28.0% 

28.0% 

Output  Open 

22.0% 

22.0% 

Input  Open 

22.0% 

22.0% 

IC  Digital, Bipolar, Memory 
Degraded  Operation 

79.0%  79.0% 

Data  Bit  Loss 

21.0%  21.0% 

1C  Dlgltal,Buffer,CMOS,Quad 

Induced 

-  100.0% 

_ Failure  Distribution  Summaries  3-107 

Data 

Sourca(a) /Details 


Hermetic  Seal  Defects  (24417-001, NR) 

Resistor  and  Capacitor  Chip  Defects  (24417-001, NR) 
Silicon  Surface  Defects  (24417-001, NR) 

Substratu  Thin  Film  Defects  (24417-001, NR) 

Substrate  Bonding  Defects  (24417-001, NR) 

Internal  Field  Effect  Transistor  Failure  (25037-000, NR) 
internal  Resistor  Failure  (25037-000, NR) 

Internal  Capacitor  Failure  (25037-000, NR) 

Internal  Inductor  Fallura  (25037-000, NR) 

Bac)(gatlng- Isolation  Effects  (25037-000, NR) 


Sourcea ; 1 

Failed  To  Operate  To  Truth  Table  (10722-000, Qty: 1) ,  Data 
Output  At  02  Pin  Changed  To  A  Divide  By  4  (10722-000, Qty:l) , 
Erratic  (10722-000,  Oty« 1) ,  Incorrect  Output 
(10722-000,  Qty: 1) 

Short-Oxide  Pin  Hole  Short  Metallization  to  Ground 
(10722-000, Qty: 1) 

Un)cnown  (10722-000,  Qty:  1) 


Sources:! 

Output  Stays  Low  (25015-000,28.0%) 
Output  Stays  High  (25015-000,28.0%) 
Output  Open  (25015-000,22.0%) 

Input  Open  (25015-000,22.0%) 


Sources:! 

Slow  (25015-000,79.0%) 

Data  Bit  Loss  (25015-000,21.0%) 


Sources ; 1 

The  True  Output  And  Its  Coirplament  At  Same  Level 
(10722-000,  Qty: 1) 
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3-108  Failure  Distribution  Summaries _ 

P«rt  Failure  Norm  Fall  Data 

Oeac,  Mode/Mach  Diet,  Diet.  Source  (a) /Datalla 


Iv"  Digital, CMOS 


Degraded  Output 

50.0% 

25.0% 

Shorted 

50.0% 

25.0% 

Induced 

50.0% 

Digital, CMOS,  Memory 

Electrical  Overstress 

24.8% 

22.3% 

Opened 

18.5% 

16.7% 

Output  Stuck  Low 

18.5% 

16.7% 

Dielectric  Breaitdovn 

17.4% 

15.6% 

Metallization 

13.0% 

11.7% 

Drift 

4.4% 

4.0% 

Contaminated 

3.4% 

3.1% 

Un)tnown 

4.4% 

Other  «%3) 

5.7% 

oxide  Defects 

1.7% 

Bond/Beam  Failure 

1.7% 

Pac)(age/Related  Failure 

1.2% 

Latch  Up 

1.1% 

Output  Stuc)(  High 

NR 

Eloctromlgratlon 

NR 

Sources: 2 

Degraded  Output-ESD  Damage  (25001-000, Qty;2) 
Short-ESD  Damage  (25001-000, Oty:2) 

VDD  Leads  Melted-SCR  Latchup  (10722-000, Qty:2) 


Sources: 3 

Electrical  Ovarstreaa  (23935-000, NR)  (23935-000, NR) 
(23935-000,2.01)  (23935-000,20.0%),  Overstresa 
(25031-000, 60.0%) 

Open  Metal  Line  (25001-000, Qty:l) 

Data  Output  at  Address  E2C(hex)  Stuc)(  at  'O' 
(25001-000,Qty;l) 

Dielectric  Braa)(down  (23935-000, NR)  (23935-000,  NR) 
(23935-000,0.1%)  (23935-000,2.0%)  (23935-000,50.0%) 
(23935-000, 98.0%) 

Electromigration  (23935-000,13.0%),  Metal  (23935-OuO, 0 "y :3) 
(23935-000,Qty:6)  (23935-000, Qty:62) ,  Metallization 
(25031-000,34.0%) 


Parametric  Drift  (23935-000,  NR)  (23935-000, NR) 

(23935-000, 0.1%)  (23935-000, 38.0%) 

Contamination  (23935-000, Qty:5)  (23935-000, Qty;e03) 

Un)tnown  (23935-000, NR)  (23935-000, NR)  (23935-000, Qty:4) 
(23935-000, Qty: 21)  (23935-000,Qty:54)  (23935-000, Qty:789) 
(23935-000,19.0%) 


oxide  (23935-000, Qty: 7)  (23935-000, Qty:274) ,  Oxide  Defects 
(25031-000,1.0%) 

Bonds/Beams  (25031-000,5.0%) 

Pac)(age  Related  (23935-000, NR)  (23935-000, NR) 
(23935-000,0.1%)  (23935-000,20.0%)  (23935-000,28.0%), 
Paclcage  (23935-000, Oty:24)  (23935-000, Oty:214) 

Latch  Up  (23935-000, NR)  (23935-000, NR)  (23935-000,0.1%) 
(23935-000,10,0%) 

Utch  Op  (23 935-000,  NR) 

Electromigration  (23935-000, NR) 


IC  Digital, CMOS, RAM 

Intermittent  Operatloii 


Sources:! 

100.0%  100.0%  Intermittently  Latched  High  During  Vibration 
(10722-000,  Qty: 1) 
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FMI3-91 

Part  Failure 
Deac .  Mode/Mach 


_ Failure  Distribution  Summaries  3-109 

Norm  Fall  Data 

Dlat.  Dlst,  Source (s) /Details 


IC  Digital, CMOS, SSI/MSI 
Erroneous  Output 


Opened 


Sources: 2 

42.1%  40.0%  Not  Addressing  Properly-Overstressed  -  ESD 

(10722-000, Qty:7) ,  Erratic  Or  Erroneous  Output-ESU  Induced 
Overstress  (10722-0U0,Qty:l) 

35,1%  33.3%  Open  (2  channels,  pins  14  £  15)  (25001-000, Qty: 1) ,  Open 

-Discontinuity  in  Tungsten  Thin  Film  Trace  (25001-000, Qty : 1) 


Intermittent  Operation 


17.5%  16.7%  Electrically  Intermlttant-Cracked  Ceramic  Body 

(25001-000, Qty: 1) 


No  Output  5.3%  5.0%  No  Output-Externally  Induced  Overstress  (10722-000, Oty:l) 

Induced  -  5.0%  Low  Level-Overstress  (10722-000, Qty :1) 


IC  Digital, Converter,  A/D 
Shorted 


Sources: 2 

50.0%  50.0%  Short- Insufficient  Die  Attach  (10722-000, Qty :1) 


Out  of  Spec. 


50.0%  50.0%  Out  of  Spec  (25027-000, Qty: 6) 


1C  Digital, Converter, D/A 
Erroneous  Output 


Sources:! 

100.0%  100.0%  Erroneous  Digital  Data  (10722-000, Qty:l) 


IC  Digital, FET, Switch  Sources:! 

Shorted  100.0%  100.0%  FET  Analog  Switch  Shorted-Power  Reversal  (10722-000, Qty:l) 

IC  Digital, HMDS, Memory  Sources:! 

Contaminated  76,9%  63.5%  Contamination  (25032-000,60.0%)  (25032-000,67.0%) 

Oxide  Defects  21.1%  17.0%  Oxide  Defects  (25032-000,11.0%)  (25032-000,23.0%) 

Induced  -  19.5%  Silicon  Defects  (25032-000,17.0%)  (25032-000,22.0%) 


1C  Digital, MOS 


Sources:! 


Output  Open 

35.6% 

35.6%  Output  Open 

(25015-000,36.0%) 

Input  (^en 

35.6% 

35.6%  Input  Open 

(25015-000,36.0%) 

Supply  Open 

11.9% 

11.9%  Supply  Open 

(25015-000,12.0%) 

Output  Stuc)c 

Low 

8.9% 

8.9%  Output  Low 

(25015-000,9.0%) 

Output  Stuc]( 

High 

7.9% 

7.9%  Output  High 

(25015-000,8.0%) 
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3*110  Failure  Distribution  Summaries 


Part  Failure  Norm  Fail  Data 

Desc.  Mode/Mech  Dist.  Diat.  Source (s) /Details 


IC  Digital, MOS, Memory  Sources :3 

Da"a  Bit  Loss  31. 8t  26.7%  Data  Bit  Loss  (25015-000,80.0%) 

Shorted  24.7%  20.7%  Short  (24994-000,60.0%)  (24995-000, Qty: 9) 

(24995-000,  Qty:  19)  (24995-000,  Qty:  161) 

Opened  21.3%  17.8%  Open  (24994-000,40.0%)  (24995-000, Qty:7)  (24995-000, Oty:36) 

(24995-000, Qty: 94) ,  Input  Open  (25015-000,6.0%),  Output  Open 
(25015-000,6.0%) 

Degraded  Operation  16.5%  13.8%  Degraded  (24995-000, Qty:276)  (24995-000, Qty;539) 

(24995-000, Qty:2, 169),  Slow  (25015-000,8.0%) 

Mechanical  Failure  5.6%  4.7%  Mechanical  Anomaly  (24995-000, Qty :13)  (24995-000, Qty:604) 

(24995-000, Qty: 645) 

Induced  16.3%  Functional  Anomaly  (24995-000, Qty:298)  (24995-000, Qty:310) 

(24995-000,  Qty:  3, 750) 

Other  0.0% 

Drift  NR  Drift  (24994-000, NR) 


IC  Digital,  Memory 


Oxide  Defects 

54, 

.7% 

52 

.0% 

Bond/Beam  Failure 

17 

.9% 

17. 

.0% 

Electrical  Overstress 

13, 

.7% 

13. 

.0% 

Surface  Defects 

12. 

.6% 

12. 

.0% 

Metallization 

1. 

,1% 

1. 

.0% 

Unknown 

5. 

.0% 

IC  Digital,  Memory, Chip 


Single  Cell 

30.0% 

30 

.0% 

Column 

25.0% 

25 

.0% 

Row 

25.0% 

25. 

.0% 

Full  Chip 

10.0% 

10, 

.0% 

Row  t  Column 

10.0% 

10. 

0% 

Sources:! 

Oxide  Defects  (25031-000,51.0%)  (25031-000,53.0%) 
Bonds/Beams  (25031-000,7.0%)  (25031-000,27.0%) 
Ovorstress  (25031-000,9.0%)  (25031-000,17.0%) 
Surface  Defects  (25031-000,24.0%) 

Metallization  (25031-000,2.0%) 

Unknown  (25031-000,1.0%)  (25031-000,9.0%) 

Sources : 1 

Single  Cell  (24250-037,30.0%) 

Column  (24250-037,25.0%) 

Row  (242.50-037,25.0%) 

Full  Chip  (24250-037,10.0%) 

Row  t  Column  (24250-037,10.0%) 


IC  Digital,  Memory, EAROM 


Contaminated 

62.5% 

62.5% 

Output  Stuck  Low 

12.5% 

12.5% 

Inproper  Memory  Patterns 

12.5% 

12.5% 

High  Leakage  Current 

12.5% 

12.5% 

Sources : 1 

Reversable  Failure  -Internal  Contamination 
(25027-000,  Qty;  5) 

Address  Location  Stuck  l,ow  (25027-000, Qty:  1) 
Improper  Memory  Patterns  (25027-000, Qty :1) 
High  Leakge  Current  (Vee)  (25027-000, Qty:l) 
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Part  Failure 

Norm 

Fail 

Dose.  Moda/Mech 

Dlst. 

Dlst. 

IC  Digital, Memory, EPROM 

Opened 

78.6% 

78.6% 

Degraded  Output 

21.4% 

21.4% 

IC  Digital, Memory, HCMOS 

Drift 

42.9% 

42.9% 

Lea)(lng 

19.0% 

19.0% 

Mobile  Ions 

9.5% 

9.5% 

Diffusion  Failure 

9.5% 

9.5% 

Electrical  Overstress 

9.5% 

9.5% 

Chip  Out 

4.8% 

4.8% 

Contaminated 

4.8% 

4.8% 

IC  Digital,  Memory, MOS 

Degraded  Operation 

45.5% 

40.3% 

Shorted 

34.5% 

30.6% 

Mechanical  Failure 

10.9% 

9.7% 

Opened 

9.1% 

8.1% 

Induced 

11.3% 

IC  Digital, Memory, PROM 
Degraded  Operation 

51.7% 

31.0% 

Shorted 

18.3% 

11.0% 

Opened 

16.7% 

10.0% 

Mechanical  Failure 

13.3* 

8.0% 

Induced 

40.0% 

C  Digital, Memory, RAM 

No  Operation 

26.2% 

25.0% 

Degraded  Operation 

17.3% 

16.5% 

Shorted 

16.5% 

15.7% 

Opened 

13.8% 

13,2% 

Erroneous  Output 

13.1% 

12.5% 

Contaminated 

6.5% 

6.3% 

_ Failure  Distribution  Suminaries 

Data 

Sourca(s) /Datalla 


Soukc«s:2 

Op«n  Clrcuita  (10722-000, Qty;l) ,  Op«n  Vcc/Cround-Static 
Diacharg*  Damage  (25029-000, Qty) 3) ,  Vpp  Open  and  4  Open 
Address  Llnes-ESO  Damage  (25029-003, Qty :1) 

Degraded  Performance  Parameters-ESD  Damage 
(25029-000,  Qty:  3) 


Sources:! 

Parameter  Drift  (33459-008, Qty: 9) 

Leakage  (23459-008, Qty:2)  (23459-008, Qty :2) 
Mobile  Ions  (23459-008, Qty:2) 

Diffusion  Failure  (23459-008, Qty :2) 

ESD  (23459-008, Qty:2) 

Chip  Out  (23459-008, 0ty:l) 

Contamination  (23459-008, Qtytl) 


Sources : 1 

Degraded  (24995-000, Qty:7)  (24995-000, Qty:18) 

Short  (24995-000, NR)  (24995-000,  Qty:  19) 

Mechanical  Anomaly  (24995-000, NR)  (24995-000,Qty:6) 
Open  (24995-000, NR)  (24995-000, Oty:5) 

Functional  Anomaly  (24995-000, Qty:2)  (24995-000, Qty:5) 


Sources : 1 

Parameter  change  (24997-000,31.01) 
Short  (24997-000,11.0%) 

Open  Circuit  (24997-000,10.0%) 
Mechanical  defects  (24997-000,8.0%) 
Functional  Anomaly  (24997-000,40.0%) 


Sources: 4 

Would  Not  Operate  at  Cold  Temperatures  (25027-000, Qty: 50) 
Parameter  changes  (24997-000,69.5%) 

Short  (24994-000,60.0%)  (24994-000,60.0%)  (34997-000,3.0%) 

Open  (24994-000,40.0%)  (24994-000,40.0%),  Open  Circuit 
(24997-000,13.5%) 

Incorrect  Data  Output  (10722-000. Qty :2) 

Failed  FIND  Test-Conductive  Particles  Found  Inside 
(10722-000,Qty:l) 


3-111 
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3-112  Failure  Diatribution  Summaries _ FMD-91 

Part.  Failuco  Norm  Fail  Data 

Dose.  Moda/Moch  Dist.  Dlat, .  Source  (■) /Datails 

ic  Digital, Komory, RAM  (continued) 

Bro)cen  6.5%  6.3%  Surface  Mount  Chips  Fractured  At  Mounting  (  10722-000, Oty:  1) 

Induced  -  4.01  Functional  faults  (24997-000,17.0%) 


Other  (<%2)  0.5% 

Mechanical  Failure  0.5%  Mechanical  faults  (24997-000,2.0%) 

Drift  NR  Drift  (24994-000, NR'  (24994-000, NR) 


IC  Digital, Memory, RAM, static  Sources:! 

Output  Stuck  High  50.0%  50.0%  Tow  Addresses  LSB  Appe  »rs  Loc]<<'d  High  (10722-000, Oty:l) , 

Two  Pins  Loc)ted  High-Corrosiou  '10722-000,Qty  :1) ,  Loc)<ed  In 
A  1  State-Corroded  Open  Internal  Lead  (10722-000, Qty:l) 

Erroneous  Output  33.3%  33.3%  Output  Bits  Would  Toggle  Frnm  O's  to  I's  (10722-000,Clty :  1) , 

Address  Reads  Incorrect  Data  -  LSB  Appears  Loclted 
(10722-000,Qty:l) 

Opened  16.7%  16.7%  Open  Circuit-Corrosion  Found  Inside  (10722-000, Qty: 1) 


IC  Digital,  Memory,  UVEPROM 


Open  Bit  Locations 

94.2% 

94.2% 

Stress  Crao)cing  of  Die 

5.8% 

5.8% 

Sources : 1 

Open  Isit  locations  (unaccessable  to  read  or  write) 
(25027-000,  Qty:  65) 

Memory  Would  Not  Erase-Stress  Crac)cing  of  Die 
(25027-000,0ty:4) 


IC  Digital, Memory, UVPROM  Sources:! 

Data  Loss  50.0%  50.0%  Lose  Data  With  Time  (10722-000, Qty:l) 

Shorted  50.0%  50.0%  Address  Linos  Shorted-Dendritic  Metallic  Growth 

(10722- 000, Qty:l) 


IC  Digital, Memory, VMOS  Sources:! 

Contaminated  77.8%  75.0%  Ionic  Contamination  (25033-000,75.0%) 

Oxide  Defects  20.7%  20.0%  Oxide  (25033-000,2.0.0%) 

Diode  Failure  1.5%  1.4%  Diode  Lea)cage  (25033-000,  1.4%) 

Un)cnown  -  3.6%  Un)tnown  (25033-000,0.2%)  (25033-000,  1.0%)  (25033-000,2.4%) 


IC  Digital, Memory/LSI  Sources:! 

Die/Attachment  Failure  75.5%  75.5*  Dio  -  Metallization  (25034-000,54.0%),  Die  - 

Oxldo/Dlelectric  (25034-000,16.0%),  Die  -  Glassivation 
(25034-000,2.2*),  Die  -  Surface  (25034-000,2.2%),  Die  -  Bul)c 
Aspects  (25034-000,0.7%) 

Pac)tage/Related  Failure  14.8%  14.8%  Pac)cage  -  Die  Attach  Bond  (25034-000,8.0%),  Pac)«age  -  Lead 

Frame/Extemal  Leads  (25034-000,5.2%),  Pac](age  -  Body 
(25034-000,1.5*) 

Wire  Bond  Failure  9.7*  9.7*  Interconnects  -  Wlrebond  (25034-000,6.7%),  Interconnects  - 

Wire  (25034-000,3.0%) 
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P«rt  ITallvu'e 
Dose.  Mocl•/^!ach 


1C  Digital, Mioroproceisor 
Hlgli  I,«akaga  Current 

Dio/Attaohtnent  failure 
Output  Stuck  Low 
Short ad 

Other 

Matallization 

Contaminated 

Cracked/Fractured 
Oxide  Defects 

IC  Digital, Quad, True/Con^  Buffr 
Opened 


1C  Digital, SSI/MSI 
Output  Stuck  High 


Opened 


Drift 

Shorted 


Electrical  Overscreaa 
Cracked/Fractured 
Erroneous.  Output 


_ Failure  Distribution  Summaries  3-113 

Norm  Fail  Data 

Dint.  Diet.  Source  (a) /Detail* 


Sources :2 

41.7%  41,7%  Excessive  Current.  Draw-Damaged  Ground  Circuit  Meta 

(10722-000, Qtyi2; ,  Three-State  Leakage  Current -Electrical 
Over.ntress  (1072/-000,0tyi3) 

33.3%  3,3.3%  Find  Failures-Loose  Die  Attach  (10722-000, Cty:4) 

16.7%  16.7%  Output  Shorted  To  Gnd-Overstie»s  (10722-000, Qtyi2) 

8.3%  8.3%  Short -Surface  Scratch  Smeared  Metallization 

(10722-000, Qty:l) 


0.0% 

NR  MelokUization  Defects  (24417-001, NR) 

NR  Contamination  Under  Metal  Runs/Electromiqration 

(24417-001, NR) ,  Contamination  of  Oxide  Layer/Pin  Holes  in 
Oxide  (24417-001, NR) 

NR  Microcracks  in  Metal  Runs  (24417-001, NR) 

NR  Oxide  Defects  (24417-001, NR) 


Sources : 1 

100.0%  100.0%  Open  At  Output  Pin  1-External  Overstross  (10722-000, Qty:l) 


Sources; 7 

38.4%  29.1%  Output  Stuck  High  (25001-000, Qty:l) ,  .2  Kohm  short  from 

output  to  Vcc-ESD  Damage  (25001-000, Qty;l) ,  Node  Stuck 
High-Over stress  -  High  Current  Transien  (25027-000, Qty;7) , 
Output  Node  Stuck  High-Electrical  Overstress 
(25027-000, Qty:57) ,  Logic  Low  Level  At  Outputs  Are  High 
(Approx  1  V)  (10722-000, Qty:7) ,  Pin  5  Locked  High-External 
Overstress  >  5.0  Volts  (10722-000, Qty:l) ,  All  Outputs  Binary 
1  [High]  State-Vee  Line  Fu.<»ed  (10722-000, Qty:l) 

18.7%  14.2%  Open  (24992-000,25.0%),  Pin  #1  Open-Cracked  Package  at  Pin 

#1  (25001-000, Qty: 1) ,  Output  Burned  Open-Overstress 
(10722-000,Qty:l),  Open  Circuit  At  Output  Pin  2 
(10722-000, Qty: 3),  Open  Circuit  At  Pin  10  (10722-000,Qty :1) , 
Open  Circuit  At  IC  Pin  10-External  Overstress 
(10722-000, Qty; 1) ,  Pins  6  And  24  Open-Electrical  Overstress 
(10722-000,  Qty;  1) ,  Open-Over  stress  (10722-000,  Qty:  1) 

13.2%  10.0%  Drift  (24992-000,50,0%) 

12.0%  9.1%  Short  (24992-000,25.0%),  VCC  Was  Shorted  To 

Ground-Electrical  Overstress  (10722-000, Qty:3) ,  Shotted  From 
Pin  15  (A2)  To  Pin  3  (V-)-EOS/ESD  (10722-000, Qty: 6) ,  Short 
To  Ground  (Pin  12)  Of  Input  Pins  10  (  11  (10722-000, Qty:l) , 
Outputs  Associted  W/12  &  13  Resistive/Shorted 
(10722-000, Qty:l) ,  Channel  Shorts  B-E  On  Both  Input 
Trans. -Overstress  (10722-000, Qty:l) ,  Output  Transistors 
Shorted  i  Gnd  Metal  Fused  Open  (10722-000, Qty: 1) 

7.7%  5.9%  Electrical  Overstress  (25027-000, Qty:29) 

7.4%  5.6%  Fractured  Lids  (10722-000, Qty:18) 

2.5%  1.9%  Outputting  Erroneous  Data-External  Overstress 

(10722-000, Qty:l),  FIND  Failure-Organic  Fiber 
(10722-000, Qty:l) ,  Falling  Outputs-Excess  Energy  Dissipation 
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FMD<91 


3-1 U  Failure  Distribution  Summariea  _ 

Part  F*ilur*  Norm  Full 

Daitc.  Moda/Maoh  Dlsti  Dlst. 


XC  Digital, S^I/MSl  (contlnuad) 
Erronaoua  Output  (contlnuad) 


On)tnown  18.11 

Induced  - —  0.64 

Other  (<%3)  5.6% 

Output  Stuc)(  Low  1.6% 

No  Output  1 . 5% 

Pac)cage/Related  Failure  1.1% 

Fallling  V3KR  0.8% 

Output  Leaky  to  Ground  0.3% 

Intermittent  Operation  0.3% 

Connector  Failure  NR 


IC  Linear  (Summary) 

(Tegraded  Operation 

No  Output 

Output  Stuck  Low 

Shorted 

Intermittent  Operation 

47.8% 

31.8% 

9.5% 

6.4% 

4.5% 

IC  Linear 

Degraded  Operation 

50.1% 

46.8% 

No  Output 

40.7% 

38.0% 

Shorted 

3.1% 

2.9% 

Opened 

2.3% 

2.1% 

Drift 

2.1% 

2.0% 

Mechanical  Failure 

1.7% 

1.6% 

Induced 

6.6% 

Data 

Source (a) /Datalla 


(10722-000, Otyi 3) ,  Failed  To  Produce  Correct  Data-VCC  Lina 
Fused  Open  (10722-000,  Qtyi 1) 

Unknown  (235'IG-OOl,  6,«*)  (23546-001,13,5%) 

(23346-001,15.6%)  (23546-001,21.8%)  (23546-001,24.5%) 
(23546-001,64.4%)  (24D96-300, NR)  (24986-000,  NR) 

(24996-000, NR)  (24997-000, NR)  (24997-000, NR)  (24997-000, NR) 

Degradation  Of  6  Of  8  Outputa-External  Ovecstreaa 
(10722-000, Qtyil),  Vcc  Lead,  Internal,  Fused  Open-Improper 
Socket  Ins  (10722-000,  Qty:l) 


Outputs  Ware  Locked  In  A  Low  State-Ext.  0</aratres3 
(10722-000,  Qty;2) ,  Shorts  Between  Output  Pins  14,  16,  18, 
And  Ground  (10722-000, Otyil) ,  Outputs  Stuck  I.ow-Electrical 
Overstress  (10722-000, Qtyt2) 

Incorrect  or  No  Output-Eloctrioal  Ovorstress 
(25027-000, Qty: 6) ,  Device  Inoperative-High  Vo.ltaga 
Overstresa  (10722-000,  Qty: 1) 

VAC  Leak  (23546-001,  4.1%)  (23546-001,5.0%) 

Failing  VSWR  (23546-001,2.5%)  (23546-001,4.1%) 

output  Pin  8  Leaky  To  Gnd  (10722-000, Qty:l) 

Intermittent  Latch  Up  (10722-000, Qty si) 

Connector  Falling  (24996-000, NR) ,  Connuctor  failure 
(24 997-000,  NR) 


Sources :5 

Degraded  (24995-000, Qty:41)  (24995-000, Oty:544) ,  Bad  Output 
(25027-000, Qty; 1)  (25027-000, Qty:3? ,  Change  in  parameters 
-degraded-  (24997-000,62.0%),  Functional  Anomalies 
(24997-000,24.0%) 

High  Or  Low  (24990-000,10.0%),  No  Output  (24990-000,80.0%), 
High  Output  (25015,32.0%),  Low  Output  (25015,68.0%) 

Short  (24995-000, Qty:  13)  (24995-000, Qty: 89) 

(24997-000,6,0%) 

Open  (24995-000, Oty!l2)  (24995-000, Qty:69) ,  Open  Circuit 
(24997-000,4.0%) 

Drift  (24990-000,10.01! 

Mechanical  Anomaly  (24995-0D0,Qtys4)  (24995-000, 0ty:59) , 
Mechanical  faults  (24997-000,3.0%) 

Functional  Anomalv  (24995-000, Qty s80)  (24995-000, Qty :326) 
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Failure  Diatributior.  Summaries  3*11^ 


FMD-91 _ 

Part  railura  Nor^  Fai-l  0«t« 

D«sa.  Mocta/Mauh  ?Ut,  Dlac.  8.toiro«(«,' /D*t«Ua 


TC  Linaar, Comparator 
Opanad 


Souroaail  '  " 

IQO.Qt  100, Ot  Opan  Llna-Elaotrlaal  Ovaratraaa  (10722-000, Qty:  1) ,  V* 
(PJn  3)  Opan  To  AM  Circultry-Elart  Ovaratraaa 
(10722-000,  Qty:!) 


IC  LlneBi.,Line  Driver 

Output  Stuck  Low 

56.0% 

Sourcea il 

.58.0%  Output  Stuck  Low  (25015-000,58,31) 

Input  Open 

16.0% 

16.0%  Input  Open  (25015-000,16.0%) 

Output  Open 

16.0% 

16.0%  Output  Open  (25315-000,16,06) 

Supply  Open 

10.0% 

10.3%  Supply  Open  (25015-000,10.0%) 

IC  Linear, Op.  Amp. 

Degraded  Operation 

5?.0% 

Sources: 3 

53.6%  Output  Voltage  Inatablllty  \2S0l'l.-000,Qtyil) ,  Clipped 

Output  Wavefcrm-Eluctrical  Overatreas  (25027-000, Qty: 16) 
Incorrect  AGO  Output-Silver  Particles  Bridging  Cl 
(10722-000, Qty i2) 

Intermittent  Operation 
Shorted 

Electrical  Overatroas 
Realator  Failure 

Degraded  Output 
Drift 


13.1%  12.3%  Intermittent  Failure  (25027-000, QtytlO) , 

Intermlttent-Praaonce  Of  A  Mobile  Particle  (10723-000, Qty;l) 

9.7%  9.1%  PIHD  Failure  (10722-000, atyi4) ,  Channel  Short  From 

+VCC»-VCC-Electrlcal  Cveratreaa  (10722-000,Qty :1) ,  Pin  5 
Short  To  Caae-Overatreaa  (10722-000, Qty:l) 

5.7%  5.4%  Overatroaa  -  Current  Tranaients  (25027-000, Qty: 5) 

4.8%  4.5%  Realator  Net  Value  Shift-Dent  In  Met/Film  Realator 

(10722-000,  Qty!  3) 

4.8%  4.5%  Functionally  Diacrepant  (10722-000, Qtyi3) 

4.8%  4.5%  DC  Offaat  Failurea-Damaged  Metallization  (10722-000, Qty!3) 


Other  (<%5)  -  6.1% 

No  Output  3.0%  Ko  Output-External  Voltage  Overatreas  (10722-000, Uty:!) ,  No 

Reaponee  Noted  At  Output  Pin-Elect  Overatreaa - 
(10722-000,  Qty  il) 

Bond/Beam  Failure  1.0%  Lifted  Bond  (10722-000, Qtyil) 

Output  Stuck  High  1.5%  Output  Locked  At  Positive  Rail-Pin  9  Overatreaaed 

(10722-000,  Qty:  1) 


IC  Linear, Op.  Anp., Power 
Die /Attachment  Failure 


Sourcea : 1 

100.0%  100.0%  Lifted  Subatratea  (10722-000, Qty:2) 
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3«116  Fallurt!  Distribution  Summaries _ 

Part.  F«llur«  Norm  Fall  Data 

Daac.  Moda/Maoh  Dlat.  Dlat.  Souraa(s) /Dacalls 


FMD-91 


IC  'Llnaar,Op.  Amp,, Quad 


Degraded  Output 

50.0% 

SO.0% 

No  Operation 

31.3% 

31.3% 

Shorted 

12.5% 

12.5% 

Opened 

6.3% 

6.3% 

IC  Linear, Regulator, Voltage 
Induced 

100.0% 

IC  Linear,  Sw'.toh 

Wire  Bond  Failure 

SO. 

.0% 

SO. 

.0% 

Switch  Failure 

50, 

.0% 

50, 

.0% 

IC  Linear, Switch, Quad 

Opened 

50.0% 

50.0% 

Switch  Failure 

50.0% 

50.0% 

IC  Linear, Voltage  Follower 

Degraded  Oporiitlon 

100.0% 

100.0% 

IC  Linear, Voltage  Reference, 

,  Precision 

Extraneous  Bond 

100.0% 

100.0% 

IC  Linear, Voltage  Regulator 

Shorted 

75.0% 

50.0% 

Electrical  Overstress 

25.0% 

16.7% 

Induced 

33.3% 

Igniter, Explosive  Squib 
Shorted 

44.5% 

44.5% 

Crac]ced/Fractured 

33.3% 

33.3% 

Opened 

11.1% 

11.1% 

Lea)clng 

11.1% 

11.1% 

Sourcaai2 

Low  Slaw  Race-Poor  Dia  Atcach  (2SQ27-000,OCy il) 

NonfuncCional-Ovarstrasa  Currant  (10722-000, Qty:5) 

Shortad  V+  To  V— Overstrasa  (10722-000, Qty:l) ,  Resistive 
Short  In  Op  Amplifier  (10722-000, Qtyil) 

Open  In  The  V-t-  Lina  (10722-000, Qtyil) 


Sources : 1 

Emitter  Leads  Of  Control  Transistors  Fused 
(10722-000, Qty: 3) 


Sources : 1 

Opens  At  Various  Internal  Leadwlra  Bonds  (10722-000, Qtyil) 

Three  Of  The  Four  Switches  Were  Inoperative 
(10722-000,Qtysl) 


Sources : 1 

Open  Circuit-External  Overstress  (10722-000, Qtyil) 
Switch  3  (Pin  9)  Was  Not  Functional  (10722-000, Qtyil) 


Sources  1 1 

Output  Of  The  Device  Was  Abnormal  (10722-000, Qtyil) 


Sources : 1 

PINO  Failure-Loose,  Extraneous  Bond  (10722-000, Qty:2) 


Sources: 3 

Short-Bond  "toe"  Overhang  (25027-000, Qtyil) 
(25027-000, Qty: 2) 

External  Overstress  (10722-000, Qtyil) 

Inverting  Degraded-Externally  Induced  Overstress 
(10722-000,Qty:2) 


Sources:! 

Short  (24992-000,44.5%) 
Cracic  (24992-000,33.3%) 
Open  (24992-000,11.1%) 
Lea)c  (24992-000,11.1%) 
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FMP-91 _ 

Part  Fallura 
Oaso.  Moda/Mach 

Indicator 

Out  of  Adjuktmant 

Worn 

Bindlng/Stloklng 

Incorract  Faadback 
Spurlous/Falaa  Operation 

Out  of  Spac. 

Excessive  Vibration 

Unknown 

Induced 


_ Failure  Distribution  Summaries  3-117 

Norm  Fall  Data 

Diet.  Dlat.  Source (a) /Details 


Souroas>2 

47. 9t  20.84  Out  of  Adjustment  (20609-000, Qtyi2, 420)  (23038-001, 0ty:5) 

12.3%  5.3%  Worn  Excaaslvaly  (23038-'001,Qty:6) ,  Worn  Out 

(20609-000, Qty!251) 

10.2%  4.4%  Blndlng/Salzed  Frlct  (23038-001,Qty s2) ,  Binding 

(20609-000, 0ty:440) 

8.1%  3.5%  Feedback  Incorrect  (! 3038-001, Qty: 6) 

8.0%  3.5%  Faulty  Reading  (23038-001, Qty:3) ,  Erratic 

(20609-000, Qtyi236) 

6.7%  2.9%  Out  of  Tolerance  (20609-000, Qty:39e) 

6.7%  2.9%  Excessive  Vibration  (23038-001, Qty:5) 

-  40.6%  Unknown  (20609-000, Qty:2, 826)  (23038-001, Qty:34) 

— —  1.3%  Improper  Adjustment  (23038-001, Qty:l) ,  Miswired 

(23038-001, Oty:l),  Burned  (20609-000, Qty:14) 


Other  «%6)  14.8% 

No  Output  2.3%  No  Output  (23038-001, C'tyM) 

Incorrect  Voltage  1.7%  Incorract  Voltage  (23038-001, QtytS) 

Oscillating  1.7%  Oscillation  (23038-001, Qty!3) 

Loss  of  Control  1.7%  Control  Inoperative  (23038-001, QtyjO) 

Broken  1.5%  Broken  (20609-000, Qty:43)  (23038-001, Qty:2) 

Improper  Output  1.2%  Improper  Source  Output  (23038-001, Qty:!) ,  Pressure 

Incorrect  (23038-001, Qty il) 

Cracked/Fractured  0.8%  Cracked/Fractured  (20609-000, Qtyill4) 

Collapsed  0.6%  Plnched/Flat/Collaps  (23030-001,Qty : 1) 

Burred  0.6%  Burred  (23038-001, (ityil) 

Change  In  Resistance  0.6%  Resistance  High  (23038-001, Qty: 1) 

Corroded  0.6%  Corroded  (23038-001, Qty:l) 

Drift  0.6%  Fluctuates/Unstable  (23038-001, Qty:l) 

Out  of  Balance  0.6%  UnBalanccd  (23038-001, Qty: 1) 

Leaking  0.1%  Leaking  (20609-000, Qty: 14) 

Shorted  <0.1%  Short  (20609-000, Qty:13) 

Stripped  <0.1%  Stripped  (20609-000, Qty:4) 

Opened  <0.1%  Opened  (20609-000, Qty:2) 
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3-118  Failure  Distribution  Summaries _ 

Part  Ftllur*  Norm  F«ll  DaU 

0«ao.  Moda/Maoh  Dlat.  Dlat.  Souro«(a) /Datalla 


Indicator, Fault  Ball  Sourcaail 

Opan  Wlra  70.0%  70.01  Intarnal  Wiring  Opan  <10722-000, Qty:!) ,  Opan  Wiraa  And  Slot 

Damaga-Vibration  Fatigua  (10722-000, 0tyi6) 

Binding/Sticking  30.0%  30.0%  Cap  Sticking  Whan  Reaat-Lack  Of  Lub.  t  Organic  Con 

(10722-000,Qtyi2),  Cap  Sticking  (10722-000, OtyiD 


Indicator, Fault  Locating  Sourcaail 

Opanad  7S.0%  fi6.7%  Opan  Clrcuit-Tanaila  Failura  (10722-000, Qtyi3) ,  Opan 

Winding  (10722-000, Qty i 2) ,  Opan  Windlng-Tanaila  Failura 
(10722-000,  Qty:  1) 

Intermittant  Operation  25.0%  22.2%  Ind.  Switched  Stataa-Mlaallgnmant  of  Raaac  Magnet 

(10722-000,Qty:2) 

Unknown  — — —  11.1%  Unknown  (10722-000, Qtyil) 


Indicator, Level  Meaauramant 
Unknown 


Sourcaail 

<0.1%  Unknown  (24996-000, NR) 


Other  - 100.0% 

Erroneous  Readings  NR  Erroneous  Readings  (24996-000, NR) 

Degraded  Operation  NR  Failure  to  Indicate  (24996-000, NR) 

Loss  of  Control  NR  Control  Circuit  Fail  (24996-000, NR) 


Indicator, Pressure  Measurement 

Unknown  — ■ 

Other  — ■ 

Sensors  and  Transducers  Failure 

Transmitter  Failure 

Switch  Failure 


Sourcaail 

<0.1%  Unknown  (24996-000, NR) 

100.0% 

NR  Sensors  and  Transducers  (24996-000, NR) 
NR  Transmitters  (24996-000,NR) 

NR  Control  Switches  (24996-000, NR) 


Indicator, Rate  of  Flow  Sources :1 

Erroneous  Output  77.8%  73.7%  Failure  to  Indicate  (24996-000,30.0%),  Erroneous  Readings 

(24996-000,40.0%) 

Loss  of  control  22.2%  21.1%  Control  Circuit  Fall  (24996-000,20.0%) 

Unknown  -  5.3%  Unknown  (24996-000,5,0%) 
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Failure  Distribution  Summaries  3-119 


Part  Failure 

Dose.  Mode/Mech 

Norm 
Dlst . 

Fall 

Diet. 

Injector 

Corroded 

87.5% 

87.5% 

Deformed 

7.5% 

7.5% 

Craciced/Fractured 

5.0% 

5.0% 

Inner  Tu)9e 

Lea)clng 

54.8% 

52.0% 

Cut /Scarred/Punctured 

33.3% 

31.6% 

Aged/Deterlorated 

10.8% 

10.2% 

Bent/Dented/Warped 

1.1% 

1.0% 

Induced 

5.1% 

Insulator 

Aged/Deteriorated 

50.0% 

50.0% 

Bro)(en 

50.0% 

50.0% 

Isolator,  Vibration,  I^uljlser 

Aged/Deterlorated 

100.0% 

85.0% 

Un)cnown 

15.0% 

Isolator, Vibration, Spring 

Spring  Failure 

100.0% 

5.0% 

Induced 

80.0% 

Un)cnown 

15.0% 

D«t« 

Sourc«(*)  /Datalls 
Sourc** I 1 

Corrodad  {24992-000,87.5%) 

Dnform  (24992-000,7.5%) 

Fractura  -  Burac  (24992-000,5.0%) 


Sourcas : 1 

Crac)cad/Spllt-Laa)(lng  Air  (25101-000, Qty;l) ,  Lea)<ln9  Air 
(25101-000, Cjtyal)  (25101-000, 0ty:4) ,  Overheated  -  lealtlng 
Air  (2S101-000,Oty  i4) ,  Part  Struc)(/Damaged  -  Lea)clng  air 
(25101-000, Qty: 30),  Stolen  -  Lea)«lng  Air  (25101-000, Otyjl) , 
Un)cnovm  -  Lealclng  Air  (25101-000, Qty:5) ,  Vibration  -  Lealclng 
Air  (25101-000, Qty!2) ,  Part  Struclc/Damiged  -  Lealclng  Air 
(25101-000,0tyi3) 

Cut-Lea)clng  Air  (25101-000, Qty:l)  (25101-000, Qty!24) , 
Cut-Punctured  (25101-000, Qtyil) ,  Cut-Cut/Soarred 
(25101-000,  Qty  1 1) ,  Punctured  (25101-000, QtysS) ,  Unicnovm  - 
Cut/Scarred  (25101-000, Qty: 1) 

Deteriorated/Aged  -  Leaking  Air  (25101-000, Qty:9) , 
Deterlorated/Agod  -  Deteriorated  (25101-000, Qty:l) 

Collapsed/Bent  (25101-000, Qty; 1) 

Improper  Installation  -  Cut/Scarred  (25101-000, Qty;2) , 
Inproper  Installation  -  Lea)clng  Air  (25101-000, Qty!2) , 
Abnormal  Operation  (25101-000, Qty; 1) 


Sources:! 

Deterioration  Of  Plastic  Material  (24993-000,50.0%) 
Mechanical  Erea)cage  (24993-000,50.0%) 


Sources  < 1 

Material  Deterioration  (24993-000,85.0%) 
Un)cnown  (24993-000,15.0%) 


Sources : 1 

Spring  Fatigue  (24993-000,5.0%) 

Degradation  Of  Damping  Medium  (24993-000,80.0%) 
Un)cnown  (24993-000,15.0%) 
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3*120  Failure  Distribution  Summariea 


Part  Failure 
ilasc.  Mode/Mech 

Norm 
Dlst . 

Fall 
Dlat . 

Joint  Mechanical,  Universal 
Broken 

69.0% 

41.4% 

Worn 

23.8% 

14.3% 

Cracked/Fractured 

4.8% 

2.9% 

Excessive  Vibration 

2.4% 

1.4% 

Induced 

40.0% 

_ FMD 

L1*t« 

Sourca(j) /Datalls 


Source* ; 1 

Btoken/Demaged  (25101-000, Qty:^) ,  Broken/Separated 
Broken/Oamaqed  (25 10 1-000,  Qty! 2) 


Worn  -  .Tnop/Un»erwice*ble  (25101-000, Qty :1) 

(25101-000, Qty: 1) ,  Worn  -  Excessive  Play  (25101-000, Qty:7) , 
Worn  -  Loose  (25101-000,Qty!l) 

Cracked/Spllt-Inop/'Jnserv.lceable  (25101-000, Qty:l) ,  Cracked 
(25101-000, Qty: 1) 

Vibration  -  Inop/Unservi ceable  (25101 -000, Qty: 1) 


Caused  By  Other  Fallure-Broken/Damaegd  (25101-000, Qty:4) , 
Fell  Off  Or  Lost  -  Missing  (25101-000, Qty:l) ,  Improper 
Installation  -  Broken/Damagod  (25101-000, Qty;l) ,  Inproper 
Maintenance  -  Broken /Damaged  (25101-000,Qty :3) ,  Wrong  Part 
Broken/Damaged  (25101-000, Qty: 10) ,  Fell  Off  Or  Lost 
(25101-000, Qty: 1) ,  Lack  Of  Maintenance  -  Binding/Sticking 
(25101-000, Qty: 1)  (25101-000,Qty :4) ,  Lack  Of  Maintenance  - 
Fnd  In  TI/PMCS/INSP  (25101-000,  Qty: 1) ,  Lack  Of  Maintenance 
Corroded  (25101-000, Qty :2) 


Key  Sources : 1 

Bent/Dented/Warped  100.0%  100.0%  Collapsed  Bent  (25101-000, Qty:l) 

Kay, Locking  Sources:! 

Loose  86.7%  76.5%  No  Failure  -  Loose  (25101-000, Qty:l) ,  Worn  -  Loose 

(25101-000, Qty:12) 

Worn  13.3%  11.8%  Worn  Out  (25101-000, Oty:l)  (25101-000, Qty:l) 

Induced  - - -  11.8%  Caused  By  Other  Failure-Worn  Out  (25101-000, Qty:l) ,  Caused 


By  Other  Failurc-Broken/Damaged  (25101-000, Qty: 1) 


Key, Machine  Sources:! 

Worn  71.4%  55.6%  Worn  Out  (25101-000, Qty:l)  (25101-000, Qty:4) 

Excessive  Play  14.3%  11.1%  Worn  -  Excessive  Play  (25101-000, Qty :1) 

Bent/Dented/Warped  14.3%  11.1%  Warped/Bent  -  Found  In  TI/PMCS/Insp  (25101-000, Qty : 1) 

Induced  -  22.2%  Fell  Off  Or  Lost  -  Missing  (25101-000,Qty :1) ,  Inproper 


Maintenance  -  Missing  (25101-000, Qty:l) 


Kay, Woodruff  Sources:! 

Loose  50.0%  25.0%  Part  Missing/Loose  -  Inop  Man  Elevation  (25101-000, Qty: 1) 

Aged/Deteriorated  50.0%  25.0%  Deteriorated/Aged  -  Skips  (25101-000, Qty:l) 

Unknown  -  25.0%  Unknown  (25101-000, Qty: 1) 

Induced  -  25.0%  Caused  By  Other  Failure-Binding/Sticking  (25101-000, Qty:l) 
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Pare  Failure  Norm  Fall  Data 

Dasc.  Moda/Mach  Dial.  Dtit.  Source  (a) /Data! la 


Failure  Distribution  Summaries  3-121 


Keyboard 

Mechanical  Failure 


Spring  Fallura 


Contact  Failure 


Wiring  I  Connection  Failure 


SourceatS 

25.9%  18.4%  Mechanical  Type  (Other)  (24996-000,9.0%),  Solid  State 

(Mechanical  Failure)  (24996-000,50.0%),  Mechanical  Typeas 
(Other)  (24997-000,9,0%),  Solid  atate  (Mechanical  failure) 
(24997-000,50.0%) 

23.3%  16.5%  Mechanical  Type  (Spring  Fatigue)  (24996-000,26.0%), 

Mechanical  Type  (Bro)ren  Spring)  (24996-000,27.0%), 
Mechanical  Typea:  (Spring  Fatigue)  (24997-000,26.0%), 
Mechanical  Typea;  (Bro)(an  Spring)  (24997-000,27.0%) 

22.6%  16.1%  Mechanical  Type  (Contact  Mlaa)  (24996-000,51.5%), 

Mechanical  Typea:  (Contact  Mias)  (24997-000,51.5%) 

11.0%  7.6%  Solid  atate  (Wiring  t  connection  fall)  (24997-000,50.0%) 


Connection  Failure 


11,0%  7.8%  Solid  State  (Wiring  t  Connection  Fall)  (24996-000,50.0%) 


I.oc)(ed  Up 


6.1%  4.3%  Loc)cad  Up  (19542-000,13.0%) 


Unlrnown 


23.2%  Unlcnown  (19542-000,69.6%) 


Induced 


1.4%  Improper  Connections  (19542-000,4.3%) 


Other  (<%3)  4.3% 

Indlctor/Dlaplay  Failure  1.4% 

IC  Failure  1.4% 

Cable  Failure  1.4% 


Led  Dlaplay  Defective  (19542-000,4.3%) 
U-32  Defective  (19542-000,4.3%) 

Cable  (GP554)  Defective  (19542-000,4.3%) 


Klaxon,  Annunciator  Module 


Sourcea:! 


Lamp 


Degraded  Operation 

52.0% 

52.0%  Degraded  (18175-000,52.0%) 

Spurious/Falae  Operation 

25.0% 

25.0%  Catastrophlc-Operates  Spurious  Or  False  Response 
(18175-000,25.0%) 

Falla  to  Op.  on  Demand 

23.0% 

23.0%  Catastrophic-Falls  To  Operate  On  Demand  (18175-000,23.0%) 

>  (Summary) 

Lanp  Failure 

36.1% 

Opened 

28.0% 

Loss  of  Lumlnatlon 

13.1% 

Worn 

9.5% 

No  Output 

5.6% 

Burned/Charrod 

3.9% 

Brolcen 

> 

3.8% 

Sources: 7 

L^unp  Failure 

56.2% 

41.7%  Light  Bulb  Failure  (23038-001, Qty:15)  (23038-002, Qty:6) 
(23038-002, Qty:14)  (23038-002, Qty :24)  (23038-002, Qty:48) 

(23038-002, Qty;57)  (23038-003, Qty:3)  (23038-003, Qty!5) 
(23038-003,Qty;7)  (23038-003, Qty:!)  (23038-003, Qty: 13) 
(23038-003, Oty:25)  (23038-003, Qty :29)  (23038-004, Qty il8) 
(23038-006,  Qty  :2)  (23038-006,Qty:3)  (23038-006,Qty!i9) 
(23038-006,0tyi29)  (23038-006,Qtyi35)  (23038-006, Qtyi62) ,  No 
Indicating  Light  (23038-002, Qty: 1)  (23038-002, Qty: 1) 
(23038-002,Qty;2)  (23038-003, Qty: 1) ,  Light  Bulb 
(23038-002, Qty 1 35),  No  Indicating  Lights  (23038-004, Qty;2) , 
Ll^t  Bulb  failure  (23038-006,Qty:9)  (23038-006, Qty:2'/) 


Opened 


19.5%  14.5%  Open  (23038-002, Qty:l)  (24990-000,100.0%) ,  Open  Flllament 
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3-122  Failure  Distribution  Sunuttarles _ 

Part  Failur*  Norm  Fail  Data 

Daao.  Moda/Maoh  Dlat.  Olat.  Sourca{s) /Datalla 


Latrp  (continuad) 

Opanad  (continuad) 


Burred 

7.4% 

5.5% 

Bro)(en 

6.3« 

4.7% 

Burned/Charred 

5.1% 

3.8% 

Cradced/Fractured 

3.0% 

2.2% 

Loss  of  Control 

2.4% 

1.8% 

Unlcnown 

22.6% 

Induced 

1.7% 

Other  (<%2) 

Insulation  Failure 

-  1.5% 

0.5% 

Shorted 

0.2% 

No  Operation 

0.2% 

Worn 

0.2% 

Corroded 

<0.1% 

Spurious/Falsa  Operation 

<0.1% 

Connection  Fallura 

<0.1% 

Stripped 

<0.1% 

Intermittent  Operation 

<0.1% 

Blown  Fuse 

<0.1% 

Burst/Rupturad 

<0.1% 

Contaminated 

<0.1% 

No  Output 

<0.1% 

Tuba  (23038-002, Qty;!)  (2.3038-002, Qty:2) ,  Fused 
(23038-002, Oty:i) 

Burtad/Chatrad  (23038-001, Qty:9)  (23038-002, Qty:l) 
(23038-002,0ty:12)  (23038-002, Qty: 16) ,  Burred 
(23038-002, Qtyil)  (23038-002, Qty: 1)  (23038-002, Qty:4) 
(23038-002, Oty:5)  (23038-002, Qty :13) 

Broltan  (23038-002, Qty:l)  (23038-002, Qty:4) 

(23038-002,  Qty  :5)  (23038-002,  (}ty:  5)  (23038-002,  Qty:  6) 
(23038-002, Qty:6)  (23038-003, Qty: 1)  (23038-003, Qty:l) 
(23038-003, Qty :2)  (23038-004, Qty:ll)  (23038-006,Qty:l) 
(23038-006,  Qty:  2) 

Burnod/Charred  (23038-003, Qty:l)  (23038-003, Qty: 1) 
(23038-003, Qty:l)  (23038-003,  Qty: 9)  (23038-004, Qty:9) 

Bro)can/Fractured  (23038-001, Qty:4) ,  Crac)(ad 
(23038-002, Qty:l)  (23038-003, Qty:4) ,  Bro)cen/Crac)(ed 
(23038-006,  Qty:  3) 

Control  Inoperative  (23038-002, Qty:l)  (23038-002, Qty:l) 
(2303S-002,Qty:2)  (23038-002, Qty: 2)  (23038-002, Qty:2) 
(23038-002, Qty:5)  (23038-003, Qty: 1)  (23038-003, Qty:l) 
(23038-004, Qty:4) 

OnJtnown  (23038-001, Qty: 7)  (23038-002, Qty :?) 

(23038-002, Qty:4)  (23038-002,  Qty: 6)  (23038-002, Qty:8) 
(23038-002, Qty: 14)  (23038-002, Qty: 16)  (23038-003, Qty :1) 
(23038-003, Qty:10)  (23038-004, Qty: 9)  (25101-000, Qty:l) 

Misainq  (23038-001, Qty: 1)  (23038-002, Qty:l) 

(23038-002, Qtytl)  (23038-002, Qty:2)  (23038-002, Qty:2) 
(23038-003, Oty:l)  (23038-006, Qtyil)  (23038-006, QtyiS) 
(23038-006, Qty: 5) ,  Wrong  Part  (23038-002, Qty:  1) ,  Inproper 
Energ-y  (23038-002, Qty:l) ,  Maintenance  Error 
(23038-003,  Qty;  1) 


Insulating  Brea)(down  (23038-001, Qtyil) ,  Insulation 
Breai^down  (23038-002, Qty:2) 

Short;  (23038-002, Qty:l)  (23038-002, Qty: 3) ,  Grounded 
(23038-002,Qty:l),  Shorted/Grounded  (23038-002, Qty: 1) 

Inoperative  (23038-002, Qtyil)  (23038-002, Qty:2) 
(23038-003,  Qty:  1) 

Worn  Excessively  (23038-002, Qty:2)  (23038-002, Qty:3) 
Corroded  (23038-002, Qty :2) 

Faulty  Reading  (23038-002, Qtyil) 

Connection  Defect  (23038-002, Qtyil) 

Stripped  (23038-002, Qtyil) 

Intarmlttant  (23038-002, Qtyil) 

Fuse  Blown  (23039-002, Qtyil) 

Burst  (23038 '002, Qtyil) 

Dirty  (23038-002, Qtyil) 

No  Output  (23038-002, Qty:l) 
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Failure  Distribution  Summaries  3-123 

Part  Failure 

Norm 

Fall  Data 

Deso .  Mode/Mech 

Dlst . 

Dlst.  Source (s) /Details 

Lamp, Bulb 

Sources: 4 

Lamp  Failure 

68.8% 

53.8%  Light  Bulb  Failure  (23038-001, Qty: 3)  (23038-004, Qty:l) 
(23038-004,Qty:3)  (23038-005, Qty: 1)  (23038-005, Qty:4) 

(23038-005, Qty: 6)  (23038-005, Qty:64)  (23038-006, Qty:22) 

Shorted 

17.1% 

13.4%  Shorted  Or  Grounded  (23038-004, Qty. -9)  (23038-005, Qty:l) 

Bui ned/charred 

5.6% 

4.4%  Burned/Charred  (23038-005, Qty:!)  (23038-005, Qty:l) 

(23038-005,  Qty:3)  (23038-005,  Qty :25) 

Loss  of  Control 

3.3% 

2.6%  Control  Inoperative  (23038-005, Qty!4)  (23038-006,Qty:2) 

Bro](en 

2.0% 

1.6%  Bro)ten  (23038-005, Qty:l)  (23038-005, Qty:10) 

Burst /Ruptured 

1.9% 

1.5%  Burst  (23038-004, Qty:l) 

Crac](ed/Fractured 

1.3% 

1.0%  Crac)(ed  (23038-005,  Qty:  7) 

Induced 

11.3%  Missing  (23038-001, Qty:l)  (23038-005, Qty :2) 

(23038-006,Qty!i; ,  Wrong  Part  (23038-001, Qty  :1) 

Un)cnown 

8.2%  Unlcnown  (23038-004, Qty:3)  (23038-005, Qty:l) 

(23038-005, Qty :1)  (23038-005, Qty:2)  (23038-005, Qty:22) 

Other  «%2) 

2.3% 

Seal/Gas)cet  Failure 

0.7%  Blown  Seal/Gaslcet  (23038-005, Qty:5) 

Opened 

0.7%  No  Indicating  Lights  (23038-005, Qty:l) ,  Blown  Fuse 
(23038-005, Qty :1),  Fused  (23038-005, Qty: 1) ,  Open 
(23038-005,Qty:l) ,  Open  Filament  Tui>e  (23038-005,  Qty ;1) 

Burred 

0.3%  Burred  (23038-005, Qty:2) 

No  Output 

0.1%  No  Output  (23038-005, Qty :1) 

Loose 

0.1%  Loose  (23038-005, Qty:l) 

No  Operation 

0.1%  Inoperative  (23038-005, Qty: 1) 

Loss  of  Power 

0.1%  Electrical  Pwr  Loss  (23038-005, Qty:l) 

Lainp,  Electric 

Lamp  Failure 

92.5% 

92.5% 

Sources : 1 

Burned  Out  Or  Defective  Lanp,  (25464-000, Qty:319) 

Bro)cen 

7.2% 

7.2% 

Bro)ien  (25464-000, Qty:25) 

Corroded 

0.3% 

0.3% 

Corroded  Mild/Moderate  (25464-000, Qty: 1) 

Lamp, Flourescent, Incondescent 
Worn 

100.0% 

4F 

O 

O 

o 

Sources : 1 

Wearout  (Open)  (24991-000,100.0%) 

Lanp, Incandescent  Sources:? 

Opened  54.3%  20.1%  Degradation  (Loss  Of  Filament  Emission)  (24993-000,90.0%), 

Open  (2303S-001,Qty:l)  (23038-001, Oty:2)  (23038-005, Qty:l) 
(23038-005,Qty:3),  No  Indicating  Light  (23038-001, (2ty:l) 
(23038-005, Oty; 1) ,  No  Indicating  Lights  (23038-004, Qty:2) 
(23038-004, Qty:ll) ,  Open  Filament  Tu)>e  (23038-005, Qty:l) 
(23038-005, Qty:2) ,  Evaporation  of  the  Tungsten  Filament 
(22540-000, NR)  (22540-000, NR),  Electromigration  of  the 
Tungsten  Filament  (22540-000, NR) 
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3-124  Failure  Distribution  Summaries _ 

Part  Failure  Norm  Fail  Data  ' 

Desc.  Moda/Mech  Diat.  Diet.  Source (a) /Details 


Lamp, Incandescent  (continued) 
Burned/Charrdd 


Bro)ien 


Crack ed/Fraoturod 


Loss  of  Control 


Burred 

Unknown 


Induced 


17.8%  6.6%  Charred  (23033-001, Qtyil)  (23038-001, Qty:l) 

(23038-001, Qty:2)  (23038-001, Qty:4)  (23038-001, Qty: 5) , 
Burned/Charred  (23038-004, Qty:l)  (23038-004, Qty :1) 
(23038-004, Qty!2)  (23038-004, Qty:3)  (23038-004, Qty: 12) 
(23038-005, Qty:2)  (23038-005, Qty:3)  (23038-005, Qty : 4) 
(23038-005, Qty: 6)  (23038-005,  Qty:9)  (23038-005, Qty: 13) 
(23038-005,  Qty:  18) 

11.9%  4.4%  Broken  (23038-001,Qty:l)  (23038-001, Qty:l) 

(23038-001, Qty:l)  (23038-001, Qty:.?)  (23038-001,  Qty:2) 
(23038-001, Qty:3)  (23038-004, Qty: 1)  (23038-004, Qty:3) 
(23030-004,Qty:4)  (23038-004, Qty:5)  (23038-005, Qty: 1) 
(23038-005,0ty:2)  (23038-005,  Qty:2)  (23038-005,  Qty;2) 
(23038-005, Qty: 3)  (23036-005, Qty :3)  (23038-005, Qty: 18) , 
Broken/Missing  (23038-004, Qty : 1) ,  Broken  Filament  Wire 
(24417-000, NR) 

7.5%  2.8%  Catastrophic  (Filament  Breakage,  Glass  Breakage) 

(24993-000,10.0%),  Cracked  (23038-001, Qty: 1) 

(23038-001,  Qty:4) 

5.8%  2.1%  Control  Inoperative  (23038-004, Qty :1)  (23038-004, Qty:l) 

(23038-004, Qty:2)  (23038-004, Qty :8)  (23038-004, Qty: 10) 
(23038-005, Qty:l)  (23038-005, Qty: 1)  (23038-005, Qty : 1) 
(23038-005,  Qty:3) 

2.9%  1.1%  Burred  (23038-001,Qty:3)  (23038-001,  Qty:4) 

-  56.2%  Unknown  (22540-000, NR)  (23038-001, Qty : 1)  (23038-001, Qty:l) 

(23038-001, aty:l)  (23038-001, Qty: 1)  (23038-001, Qty : 1) 
(23038-001, Qty:2)  (23038-001, Qty:2)  (23038-001, Qty:3) 
(23038-001, Qty:3)  (23038-001, Qty:5)  (23038-001,  Qty:7) 
(23038-001, Qty:8)  (23038-001, Qty:8)  (23038-001, Qty: 17) 
(23038-001,Qty:23)  (23038-004, Qty: 1)  (23038-004, Qty:l) 
(23038-004, Qty:l)  (23038-004,  Qty :5)  (23038-004, Qty: 6) 
(23038-004, Qty:7)  (23038-004, Qty:9)  (23038-004, Qty : 10) 
(23038-004, Qty:21)  (23038-004, Qty:31)  (23038-004, Qty:49) 
(23038-005,Qty:l)  (23038-005,  Qty: 1)  (23038-005, Qty: 1) 
(23038-005, Qty:l)  (23038-005, Qty:l)  (23038-005, Qty: 1) 
(23033-005, Qty:3)  (23038-005, Qty: 6)  (23038-005, Qty:8) 
(23038-005, Qty: 9)  (23038-005, Qty:ll)  (23038-005, Qty:15) 
(23038-005, Qty:17)  (23038-005, Qty:19)  (23038-005, Qty:30) 
(23038-005, Qty: 91)  (23038-006, Qty: 3) 

-  3.6%  Caused  By  Other  Dev.  (23038-001,Qty :1) ,  Missing 

(23038-001,Qty:3)  (23038-004,  Qty: 1)  (23038-004, Qty:4) 
(23038-004, Qty;9)  (23038-005, Qty : 1)  (23038-005, Qty:2) 
(23038-005,0ty:2)  (23038-005,Qty:5)  (23038-005,  Qty :  9) 
(23038-005,Qty:13),  Improper  Fit  (23038-004, Qty: 1) , 
Defective  Soldering  of  Leads  (244 17-000, NR) 


Other  (<%3)  -  3.1% 

No  Operation  0.8%  Inoperative  (23038-001, Qty :2)  (23038-004, Qty:l) 

(23038-005, Qty:l)  (23038-005,  Qty: 1)  (23038-005, Qty:l) 
(23038-005,Qty:l)  (23038-005,Qty :3) 

In5)roper  Output  0.7%  Improper  Source  Output  (23038-004, Qty; 9) 

Shorted  0.7%  Short  (23038-001,Qty;l)  (23038-001, Qty:  1) ,  Short  Or 

Grounded  (23038-004, Qty;l)  (23038-005, Qty: 1) ,  Shorted  Or 
Grounded  (23038-004, Qty:2)  (23038-005,Qty : 1) ,  Shorting  ol 
Lead  Wires  ir.  Base  of  Based  Lamps  (24417-000,  NR) 

Liquid/Vapor  Lock  0.5%  Liquid/Vapor  Lock  (23038-004, Qty:6) 

Blown  Fuse  0.2%  Fuse  Blown  (23038-001, Qty: 1)  (23038-005, Qty:l) 


0.1%  Corroded  (23038-004, Qty:l)  (23038-005, Oty:l) 
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Part  Failure  Norn\  Fail  Data 

D«sc.  Moda/Mach  Dist.  Dist.  Source (s) /Oatails 


Lamp, Incandaacant  (continued) 

Other  (continued) 

Worn  <0.1%  Worn  Excessively  (23038-005,Qty!l) 

Failling  VSWR  <0.1*  High  VSWR  (23038-005, Qty:l) 

Lealdng  NR  Lesley  Envelopes  (244)  7- UOO,  NR) 

Poor  Filament  Weld/Crimp  NR  Poor  Weld  /  crimp  of  the  Filament  (24417-000, NR) 

Electrical  Overstress  NR  Overstress  (24417-000, NR) 

Seal  Failure  NR  Damaged  Glass  Seals-duo  to  poor  soldering  (24417-000, NR) 


Lamp, Indicator 
Opened 


Sources : 1 

100.0%  100.0%  Opened  (20609-000, Qty:ll) 


Lamp, Indicator,  LED 

Loss  of  Lumination 


Sources : 2 

70.0%  70.0%  Loss  of  Illumination  (24996-000,70.0%)  (24997-000,70.0%) 


No  CXitput 


30.0%  30.0*  Fall  to  Light  (24996-000,30.0%)  (24997-000,30.0%) 


Lamp, Nuclear 

Lamp  Failure 


Sources : 1 

60.0%  60.0%  Inop  Fire  Control  Lgt  (25101-000, Qty:3) 


Aged/Deteriorated 


40.0%  40.0%  Deteriorated/Aged  -  Inop  Fire  Control  Light 

(25101-000,Qty!2) 


Lanyard  Assembly 

Cut/Scarrod/Punctured 

Worn 


Bro)cen 

Cable  Failure 
Loose 

Aged/Deterlorat.j!d 

Crac)(ed/Fractured 

Induced 


Un)cnown 


Sources:! 

34.3%  30.8%  Cut-Cut /Scarred  (25101-000, Qty: 1) ,  Cut-Inop/Unserviceable 

(25101-000,Qty:l) ,  Cut/Scarred  (25101-000, Qty . -22) 

32.9%  29.5%  Deteriorated/Aged  -  Worn  Out  (25101-000, Qty: 1) ,  Worn  Out 

{25101-000,0ty:8),  Worn  -  Cable  Frayed  (25101-000, Qty :4) , 
Worn  -  Inop/Unserviceable  (25101-000, Qty:9) ,  Worn  - 
Bro)ien/Damagad  (25101-000,  Qty:  1) 

14.3%  12.8%  Bro):en/Damaged  (25101-000, Qty:l)  (25101-000, Qty:3) 

(25101-000, Qt.y:5) ,  Bro)(en/Separated  -  Brolcen/Damaged 
(25101-000,  Qt;y;l) 

11.4%  10.3%  Cable  Frayed  (25101-000, Qty :8) 

2.9%  2.6%  Worn  -  Loose  (25101-000, Qty:2) 

2.9%  2.6%  Deteriorated/Aged  -  Broken  Damaged  (25101- 000, Qty: 2) 

1.4%  1.3%  Crscked/Split-Broken/Damaged  (25101-000, Qty:l) 

-  6,4%  Improper  Maintenance  -  Inop/Unservioeable 

(25101-003, Qty:l),  Item  Abuse/Neglect  -  Cut/Scarred 
(25101-000, 0ty:2) ,  Im^<'oper  Maintenance  -  Missing 
(25101-000, Qty: 2) 

-  3.8%  Unknown  (25101-000, Qty: 3) 


Reliability  Analysis  Center  (RAC)  •  201  MiU  St.,  Rome,  ISTV'  13440  •  315'337-O900 


3-126  Failure  Distribution  Summaries  _  _  FM1N91 


Part  Fallura 

Dose.  Mode/Msch 

Norm 

Dist. 

Fail 

Dist. 

Data 

Source (s) /Details 

Laser, Semiconductor 

Sources ; 1 

Induced 

■  <0.1% 

Voltage  Transients  (22540-000, NR) 

Un)<nown 

■  <0.1% 

Un)cnown  (22540-000,  NR) 

Other 

■  100.0% 

Metallizfitlon 

NR 

P-Side  Metallzation  Breakdown  (22540-000, NR) 

Facet  Damage 

NR 

Catastrophic  Facet  Damage  (22540-000, NR) 

Dar)c  Line  Defects 

NR 

Dark  Line  Defects  (22540-000, NR) 

Dar)c  Spot  Defects 

NR 

Dark  Spot  Defects  (22540  -000, NR) 

Change  in  Resistance 

NR 

Thermal  Resistance  Degradation  (22540-000, NR) 

Homogeneous  Degradation 

NR 

Homogeneous  Degradation  (22540-000, NR) 

Aged/Deteriorated 

NR 

Non-catastrophic  Facet  Deterioration  (Erosion) 

(22540-000, NR) 

Intensity  Pulsations 

NR 

Intensity  Pulsations  (2254C-00C, NR) ,  C5ptical  Frequency 

Shifts  C  Light  Intensity  Changes  (22540-000, NR) 

Laser, Semiconductor, He-Cd 

Sources : 1 

Condenser  Blockage 

42.2% 

42.2%  Condenser  Blockage  (22540-00u,0ty !3S) 

Cadmium  Depletion 

34.9% 

34.9%  Cadmium  Depletion  (22540-000, Qty: 29) 

Crackea/Fractured 

9.6% 

9.6%  Glass  Crack  (22.‘>40-000,0ty:e) 

Out  of  Adjustment 

4.e% 

4.8%  Tulse  Alignment  /  Glass  Strsss  (22540-000, Qty :4) 

Over  Pressure  Tuba  Failure 

3.6% 

3.6%  Over  Pressure  Tube  (22540-000, Qty: 3) 

Helium  Depletion 

3.6% 

3.6%  Helium  Depletion  (22S40-0C0,Qty:3) 

Contaminated 

1.2% 

1.2%  Cathode  Contaminated  (22540-000, Qtyil) 

Other 

0.0% 

Degraded  Output 

NR  Poiser  Output  Degradation-Hsllum  Gas  Loss  (22540-000,  NR) , 
Power  Output  Degradation-Cadmium  Depletion  (2254C-000,NR) , 
Power  Output  Degradation-Discharge  Contamination 
(22540-000, NR),  Power  Output  Degradation-Growth  of  Cd 
Deposits  int  (22540-000, NR) 

Filament  Failure 

NR  Filament  Failure  (22540-000, NR) 

Rapid  Gas  Loss 

NR  Rapid  Gas  l,uss-Glass  Crack  (22540-00C,NR) ,  Rapid  Gas 
Loss-Seal  Leak  (22540-000, NR) 

Resonator  Misalign. 

NR  Resonator/Beam  Misalignment  (22540-000, NR) 

I<«8«E ,  S«miconductor ,  H*1  lun-Nnon  Souro«s  1 1 

Inducad  — — •—  <0.1%  Utgradation  of  Dlal«ctric  Coatings  (22S40'000,NR) 


Othar  - 100.0% 

Los*  of  PoMtr  NR  Loss  of  Powsc-Prograsslvo  Reduction  In  Gas  Prsssut 

(22S40-000,NR) ,  Loss  of  Powar-Changs  in  Gas  Nix  Ratio 
(22540-000, NR) 

(3as  Diffusion  NR  Gas  Diffusion  Through  tha  Glass  Envelops  (22540-000, NR) 
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Failure  Distribution  Summaries 

3-127 

Part  Failure 

Dasc .  Mode/Moch 

Nonn  Fall 
Dlst.  Dlst. 

Data 

Source (s) /Detal la 

Laser,  Semiconductor,  Hollum-Neon 
Other  (continued) 

Cathode  Sputtering 

(continued) 

MR 

Cathode  Sputtering 

(22540-000, NR) 

Laser, YAG  Sources : 1 

Induced  -  <0,1%  Degradation  Sputter-Deposition  Mechanism  (22540-000, NR) 


Othor 

CjntamiriAted 

100.0% 

NR  Dust  on  Optical  Surfaces  (22.540-000, NR) 

Out  of  Adjustment 

NR  Mliiallgnment  (22540-000,  NR) 

Cooling  System  Failure 

NR  Cooling  System  Failure  (22540-000, NR) 

Leg  Assembly 

Bent/Dented/Warped 

77.81 

Sources:! 

41.2%  Collapsed/Bent  (25101-000, Oty:l)  (25101-000, Qty:e) 

Bro)(en 

11.11 

5.9%  Bro)can/Damagod  (25101-000, Qty:  1) 

Loose 

Induced 

11.1% 

5.9%  Loose  (25101-000, Qty:l) 

47,1%  Item  Abuse/Neglect  Bro)can/Damaged  (25101-000, Qty:2) ,  Item 
Abuse/Neglect  -  Collapaed/Bent  (25101-000, Oty:l) ,  Lac)c  Of 
Maintenance  -  Blndlng/Stlc)clng  (25101-000, Qty:5) 

Lens, Optica 1 , Element 

C  raciced /F  ract  ur  ad 

60.0% 

Sources:! 

60.0%  Vibration  -  Crac):od  (25101-000,0ty:l)  (25101-000, Qty:l) , 
Internal  Failure  -  Ciacjced  (25101-000, Qty:  1) 

Bro)cen 

20.0% 

20,0%  Operation  Error  -  Bro)cen/Damaged  (25101-000, Qty:l) 

Cut /bcarred/Punctured 

20.0% 

20.0%  Cut/Scarred  (25101-000, Qty: 1) 

Level  Fire  Control 

Out  of  Adjustment 

37.0% 

Sources : 1 

28.0%  Out  Of  Adjustment  (25101-000, Qty: 1)  (25101-000, Qty: 1) 

(25101-000, Qty:2),  Out  Of  Adjustment  -  Out  Of  Adjustment 
(25101-000, Qty:l)  (25101-000, Qty; 7) ,  Out  Of  Adjustment  - 
Inaccurate  (25101-000, Qty :8)  (25101-000, Qty: 10) 

Out  of  Synch. 

27.2% 

20.6%  Out  Of  Synch  (25101-000, Qty:2)  (25101-000, Qty: 4) 

(25101-000, Qty: IS) ,  Internal  Failure  -  Out  Of  Synch 
(25101-000,  Qty: 1) 

Aged/Daterlorated 

9.9% 

7.5%  Deteriorated/Aged  -  Inop/Unservlceable  (25101-000, Qty: 1) 
(25101-000, Qty :1)  (25101-000, Qty:2) ,  lOeterlorated/Aged- 
Inop  Fite  Conrol  Light  (25101-000, Qty:l) .  Deter lorated/Agad 
-  Inop  Fire  Control  Light  (25101-000, Qty:l) 

(25101-000,Qty:2) 

Bro)cen 

8.6% 

6.5%  Broken/Separated  -  Inop/Onservlceable  (25101-000, Qty;l) , 
Broken/Damaged  (25101-000, Q;;y:l)  (25101-000, Qty:l) 
(25101-000, Qty :1)  .25101-000, Qty: 1)  (25101-000, Qty:2) 

Craciced/Fractured 

8.6% 

6.5%  Cracked  (25101-000, Qty:  1)  (25101-U00,Qty:l) 

(2.5101-000, Oty:l)  (25101-000, Qty;l) ,  Unknown  -  Cracked 
(25101-000, Oty:l),  Dropped  -  Cracked  (25101-000, Qty:!) 
(25101-000, Qty: 1) 
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3-128  Failure  Distribution  Summaries _ 

Part  Failuro  Notr.  Fail  Rata 

Doac.  Mod«/M<ith  Dist.  Dl,st.  Source  (a) /Decails 


Level  Fire  Control  (continued) 

Lamp  Failure  4.9%  3.7%  Inter.nal  Failure  -  Inop  Firo  Control  Liqlit 

(25101-000, Qtyil)  (25101-000, Qty: 3) 

Seal/GaaJtot  Failure  3.7%  2.8%  Seala  Worn  -  Inop/Unserviceable  (25101-000, (JtysS) 

Induced  -  12.1%  Improper  Alignment  -  Out  Of  Adjuatmenr.  (25101-000, Qtysl) , 

Improper  Malnter.anco  -  Bro)<en/Damagad  (25101-000, Qtyil) , 
Fell  Off  Or  Lost  -  Missing  (25101-000, Qty:l) ,  Dropped  - 
Inaccurate  (25101-000, Qty ! 1) ,  Dropped  -  Brokun/Damaged 
(25101-000, Qty! 2;  (25101-000, Qty : 3) ,  Improper  Adjustment  - 
Out  Of  Adjustment  (25101-000, Qty:  1) ,  Item  Abuse  -  Craclcad 
(25101-000, Qt ys 1) ,  Wrong  Part  -  Inop  Fire  Control  Light 
(25101-000, Qty:  1) ,  ilrong  Part  -  Inop/OnservJooable 
(25101-000, Oty:l) 


Unknovm  -  10.3%  Unknown  (25101-000, Qty:  1)  (25101-000, Qt.y:l) 

(25101-000,  Qty:  9) 

Other  (<%3)  -  1.9% 

LnaK'ng  0.9%  Vibration  -  Leaking  Nitrogen  (25101-000, Qty:l) 

Worn  0.9%  Worn  -  Out  Of  Synch  (25101-000, Qtyil) 


Level, Vial  Sources:! 

Out  of  Adjustment  56.6%  53.3%  Out  Of  Adjustment  -  Fnd  In  TI/PMCS/INSP  (25101-000, Qty: 2) 

(25101-000, Qty i3) ,  Out  Of  Adjustment  -  Out  Of  Adjustment 
(25101-000, Qtyi7)  (25101-000, QtyiS) ,  Out  Of  Adjustment  - 
Inaccurate  (25101-000, Qty il9)  (25101-000, Qty:22) ,  Out  Of 
Adjustment  -  Out  Of  Synch  (25101-000, Qty : 1) ,  Out  Of 
Adjustment  -  Inop/Unserviceable  (25101-000, Qtyil) ,  Out  Of 
Adjustment  (25101-000, Qty: 1) 

Aged/Deteriorated  14.2%  13.3%  Deteriorated/Aged  -  Inop/Unserviceable  (25101-000, Qty:5) 

(25101-000, Qty:6) ,  Deteriorated/Aged  -  Contaminated 
(25101-000, Qtyil) ,  Doteriorated/Aged  -  Inop  Fire  Control 
Llg.it  (25101-000, Qty :2)  (25101-000, Qty i2) 

Broken  9.7%  9.2%  Broken /Damaged  (25101-000, Qty il)  (25101-000, Qty:l) 

(25101-000, Qtyil)  (25101-000, Qtyil)  (25101-000, QtyiP) ,  Part 
Struck/Damaged  -  Broken/Damagod  (25101-000, Qty: 1) 
(25101-000, Qty:2) ,  Part  Struck/Damaged  -  Out  Of  Synch 
(25101-000, Qtyil) ,  Intentional  Damage  -  Broken/Damaged 
(25101-000,Qty:l) 


Out  of  Synch.  6.2%  5.8%  Out  Of  Synch  (25101-000, Qty: 1)  (25101-000, Qty:3) ,  Internal 

Failure  -  Out  Of  Synch  (25101-000,0ty :1) ,  Vibration  -  Out  Of 
Synch  (25101-000, Qty :2) 

Lamp  Failure  5.3%  5.0%  Internal  Failure  -  Inop  Fire  Control  Light 

(25101-000, Qtyil)  (25101-000, QtyiS) ,  Inop  Fire  Control  Light 
(25101-000,Qty:l) ,  No  Failure  -  Inop  Fire  Control  Light 
(251Cl-000,Qty;l) 

Worn  4.4%  4.2%  Doterlorated/Agred  -  Worn  Out  (25101-000, Qty :  1) ,  Worn  Out 

(25101-000, Qtyil) ,  Worn  -  Inop/Unserviceable 
(25101-000,Qtyi3) 

Cracked/Fractured  3.5%  3.3%  Cracked  (25101-000, Qtyil)  (25101-000, Qty:2) ,  Unknown  - 

Cracked  (25101-000, Qtyil) 

Induced  - — - —  4.2%  Item  Abuse/Neglect  -  Inop/Unserviceable  (25101-000, Qty: 1) , 

Part  Struck/Damaged  -  Batteries  Bolling  (25101-r00, Qtyil), 
Item  Abuse/Neglect  -  Broken/Oamaged  (25101-000. Qty: 3) 

Unknown  -  0.8%  Unknown  (25101-000,0tyil) 

Other  (<%2)  -  0.8% 
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l*«rt  Miirra  Foil  Doto 

P«*c.  Moda/hSoch  DI9U.  DUt,  Sourca(a) /Datolia 

~  Sxpassiva  Ploy  O.’oi  No  Failure  -  Exoasaiva  Play  (25101-000, Qtyil) 

Lever  Assembly  Sources j1 

Qlnding/Stioklng  33.3%  14.3%  Binding/Sticking  (25101-000, Qty:l)  (25101-000, Qty: 1) 

Seized  33.3%  14.3%  Corrodad-Saizad  (25101*000, Qtyil) ,  Seized  (.25101-000, Qtyil) 

Broken  33.3%  14.3%  Brokeri/Damaged  (25101-000, Qtyil)  (25101-000, Qtyil) 

Induced  -  57,1%  Lack  Of  Lubrication  -  Binding/Sticking  (25101-000, 0tyi5) , 


Lack  Of  Lubrication  -  Seized  (25101-000,Qty il) ,  Lack  Of 
Maintenance  -  Binding/Sticking  (25101-000, Qtyi 1) ,  Lack  Cf 
Maintenance  -  Seized  (25101-000, Qtyil) 


Lever, Brake  Sources il 

Crackod/Fractured  50.0%  25.0%  Cracked  (25101-000, Qtyi 1) 

Broken  50.0%  25.0%  Part  Struck/Damagod  -  Broken/Damaged  (25101-000, Qtyil) 

Unknown  -  25.0%  Unknown  (25101-000, Qtyi 1) 

Induced  -  25.0%  Item  Abuse/Neglect  -  Broken/Damaged  (25101-000, Qtyil) 

Laver,  Cam,  Tul)e  Sourcesil 

Out  of  Adjustment  30.5%  33.3%  Out  Of  Adjustment  (25101-000, Qtyil)  (25101-000, Qtyi 1) ,  Out 

Of  Adjustment  -  Out  Of  Synchi  (25101-000, Qty!2) ,  Out  Of 
Adjustment  -  Found  In  TI/PMCS/Insp  (25101-000, Qtyil) 

Out  of  Synch.  15.4%  13.3%  Out  Of  Synch  (25101-000, Qty:2) 

Broken  15.4%  13.3%  BroVien/Oamaged  (25101-000, Qty!2) 

Bent/Dented/Warpad  15.4%  13.3%  Part  Struck/Damaged  -  Collapsad/Bant  (25101-000, Qtyil) , 

Collapsad/Bent  (25101-000, Qtyil) 

Worn  7.7%  6.7%  Worn  -  Out  Of  Adjustment  (25101-000, Qtyil) 

Loose  7,7%  6.7%  Vibration  -  Loose  (25101-000, Qtyil) 

Induced  -  13.3%  Caused  By  Other  Fallure-Brokon/Damaged  (25101-000, Qtyil) , 


Improper  Maintenance  -  Out  of  Adjustment  (25101-000, Qtyil) 


Lever, Cocking  Sourcesil 

Bent/Dented/Warped  42.9%  37.5%  Collapsad/Bant  (25101-000, Qtyil) ,  Part  Struck/Damaged  - 

Collapsad/Bant  (25101-000,  Qtyi 1) ,  Warped/Bent  -  Misfire 
(25101-000, Qtyil) 

Broken  42.9%  37.5%  Brokan/Damaged  (25101-000, Qtyil) ,  Broken/Saparated-Mlsf Ire 

(25101-000, Qty: 2) 

Misfire  14.3%  12.55  Misfire  (25101-000, Qtyil) 

Induced  -  12.5%  Item  A)3usa/Naglect  -  Brokan/Damaged  (25101-000, Qtyil) 
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3-130  Failure  Diatribution  Summaries _ 

Part  Failure  Norm  Fail  Data 

Desc.  Mode/Mach  Diat.  Diet.  Source (s) /Details 


Light 


Lamp  Failure  45.3%  24.7% 


Broken 

32.3% 

37.6% 

Loss  of  Control 

7.1% 

3.9% 

Shorted 

4.8% 

2.6% 

Cracked/Fractured 

3.7% 

2.0% 

Spurious/False  Operation 

3.^% 

1.9% 

Grounded 

3.4% 

1.9% 

Induced 

33.5% 

Sources  I  £ 

Light  Bulb  Failure  (2303B-001,Qty:l)  (23038-001, Qty:2) 
(23038-002, Qty:l)  (23038-002, Qtyi 1)  (23038-003, Qtyi2) 
(23038-004, Qtyi3)  (23038-005, Qty: 1)  (23038-005, Otyi 1) 
(23038-005, Qty:l)  (23038-005, Qty : 1)  (23038-005, Qty: 1) 
(23038-005, Qtyi2)  (23038-005, Qtyi5)  (23038-005, Qty : 6) 
(23038-005, Qty:7)  (23038-006, Qty : 4) ,  No  Indicating  Light 
(23038-001, Qty; 1),  No  Indicating  Lights  (23038-005,Qty ; 1) 

Broken  (23038-002, Qty:2)  (23038-002, Qty:5) 

(23038-003, Qty:4)  (23038-004, Qty:l)  (23038-004, Qty; 1) 
(23038-004, Qty;l)  (23038-004, Qty: 1)  (23038-004, Qty : 1) 
(23038-004, Qty:l)  (23038-004, Qty:3)  (23038-005, Qty: 1) 
(23038-006,  Qty;  3) 

Control  Inoperative  (23038-002, Qty:l)  (23038-004, Qty:l) 
(23038-004, Qty:l)  (23038-004, Qty: 1)  (23038-004, Qty:l) 
(23038-004, Oty;l)  (23038-004, Qty:2)  (23038-004, Qty:2) 

Short  Or  Grounded  (23038-001, Qty: 1) ,  Shorted  Or  Grounded 
(23038-004, Qty :1)  (23038-004, Qty :2) 

Broken/Fractured  (23038-002,  Qty: 1)  (23038-002,  Qty; 1) 
(23038-002,Qty:l),  Cracked  '23038-005, Qty : 1) 

Faulty  Reading  (23038-001, Qtyil)  (23038-005, Qty :1) 

Grounded  Blectricaly  (23038-003, Qty:l) 

Missing  (23038-001, Qty: 1)  (23038-001, Qty:3) 

(23038-002, Qty:l)  (23038-002, Qty: 1)  (23038-002, Qty:l) 
(23038-002,Qty;l)  (23038-002, Qty: 2)  (23038-003, Qty: 1) 
(23038-004, Qty:l)  (23038-004, Qty:l)  (23038-004, Qty:7) 
(23038-005, Qty :1)  (23038-005, Qty:l)  (23038-005, Qty: 1) 
(23038-005, Qty :1)  (23038-005, Qty:2)  (23038-005, Qty :2) 
(23038-005, Oty:3)  (23038-006,Qty:3)  (23038-006, Qty:3) 
(23038-006,0tyt5),  Wrong  Part  (23038-002, Qty:2) 

(23038-004, gty:2)  (23038-005, Qty:l) ,  Miswired 
(23038-002, Qty:  1)  (23038-003, Qty:l) ,  Irtproper  Pit 
(23038-004, Qty:l) ,  Improper  Energy  Reap  (23038-005, Qty:l) 


Unknown  — — —  6.6%  Unknown  (23038-001, Qty: 1)  (23038-002, Qty:l) 

(23038-002,0ty:4)  (23038-004, Qty: 2)  (23038-005,  Qty: 1) 
(23038-005, Otyrl)  (23038-006, Qty :1) 


ler  (<%3) 

Degraded  Operation 

-  5.3% 

1.1% 

Corroded 

0.9% 

Burned/Charred 

0.7% 

No  Output 

0.6% 

Burred 

0.6% 

Loss  of  Power 

0.4% 

Opened 

0.4% 

No  (Operation 

0.4% 

Intermittent  Operation 

0.4% 

Weak  (23038-004, Qty:3) 

corroded  (23038-002, Qty:l)  (23038-004, Qty; 1) 
Burned/Charred  (23038-004, Qty :1)  (23038-005, Qty:l) 
No  Output  (23038-002,Qty:l) 

Burred  (23038-002, Qty: 1) 

Electrical  Pwr  Loss  (23038-004, Qty: 1) 

Fused  (23038-004, Oty:l) 

Inoperative  (23038-005, Oty;l) 

Intermittent  (23038-005, Qty :1) 
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Part  Failure 

Desc .  Mode/Msch 

Norm 
Dint . 

Fail 

Diet. 

Light, Electric, Fix 
Cracked/Fractured 

42. Ot 

41.5% 

Broken 

37.0% 

36.6% 

Lamp  Failure 

7.4% 

7.3% 

Worn 

6.2% 

6.1% 

Corroded 

2.S% 

2.4% 

Contact  Failure 

2.5% 

2.4% 

Loose 

2.5% 

2.4% 

Other  (<t3) 

1.2% 

Drift 

1.2% 

D«tA 

Sourc* (s) /Dat«lls 
Sources : 1 

Cracked  (25464-000, 0ty;34) 

Broken  (25464-000, Qty;30) 

Burned  Out  Or  Defective  Lamp,  (25464-000, Qty;6) 
Worn,  Chaffed,  Frayed,  or  Torn  (25464-000,  Qty: 5) 
Corrodeci  Mlld/Moderate  (25464-000, Qty;2) 
Contact/Conn  Defect  (25464-000, Qty:2) 

Loose, Damaged, or  Missing  Har  (25464-000, Qty :2) 

Fails  to  Tune  or  Drifts  (25464-000, Qty: 1) 


Light,  Electric,  Fix,  Ground 


Broken 

73.6% 

73.6% 

Corroded 

13.9% 

13.9% 

Cracked/Fractured 

7.6% 

7.6% 

Worn 

1.4% 

1.4% 

Loose 

1.4% 

1.4% 

Blnding/Stloklng 

1.4% 

1.4% 

Lamp  Failure 

0.7% 

0.7% 

Sources : 1 

Broken  (25464-000, Qty:106) 

Corroded  Mild/Moderate  (25464-000, Qty :20) 
Cracked  (25464-000, Qty:ll) 

Worn,  Chaffed,  Frayed,  or  Torn  (25464-000, Qty:2) 
Loose, Damaged, or  Missing  Har  (25464-000, Qty :2) 
Binding  Stuck  or  Jammed  (25464-000, Qty:2) 

Burned  Out  Or  Defective  Lamp,  (25464-000, Qtyil) 


Light, Smerg.  Light  Atsy 


Broken 

50 

.0% 

33.3% 

Worn 

25. 

.0% 

16.7% 

Wire  Failure 

25, 

.0% 

16.7% 

Induced 

— 

— 

16.7% 

Unknown 

.... 

16.7% 

Link  Rail  Assembly 

Broken 

55.6% 

43.5% 

Loose 

27.8% 

21.7% 

Worn 

11.1% 

8.7% 

Excessive  Play 

5.6% 

4.3% 

Induced 

21.7% 

Sources : 1 

Wire  Harness  Damaged  -  Broken/Damaged  (25101-000, Qty i2) 
Worn  -  Inop/Unserviceable  (25101-000, Qty :!) 

Wire  Harness  Damaged  -  Inop/Unservlceable  (25101-000, Qty:l) 
Item  Abuse/Neglect  -  Broken/Damaged  (25101-000, Qty: 1) 
Unknown  (25101-000, Qty: 1) 


Sources:! 

Broken/Damaged  (25101-000, Qty :1)  (25101-000, Qty:7) ,  Part 
St ruck /Damaged  -  Broken/Damaged  (25101-000, Qty:2) 

Horn  -  Loose  (25101-000, Qty:5) 

Worn  Out  (25101-000, Qty:l) ,  No  Failure  -  Worn  Out 
(25101-000, Qtyil) 

Worn  -  Excessive  Play  (25101-000, Qty:l) 

Caused  By  Other  Fallure-Broken/Damaged  (25101-000, Qty:l) , 
Improper  Maintenance  -  Out  Of  Adjustment  (25101-000, 0ty:3) , 
Lack  Of  Maintenance  -  Out  Of  Adjustment  (25101-000, Qtyil) 


RtUaUlity  Aiwlyds  Center  (RAC)  •  201  MiU  St.,  Rome,  NY  13440  •  315-337-0900 


FMD-91 


3-132  Failure  Distribution  Summaries 

Part  Failur*  Norm  Fail 

Desc.  Mode/Moch  Dlst.  Dlst. 


Liquid  Crystal  Disp 


Dim  Rows 

33.3% 

33.3% 

IC  Failure 

18.9% 

18.9% 

Flickering  Rows 

16.7% 

16.7% 

Manufacturing  Defects 

15.2% 

15.2% 

Zebra  Strip 

12.1% 

12.1% 

Missing  Rows 

3.8% 

3.8% 

Lock, Traveling 

Broken 

76.5% 

61.9% 

Cracked/Fractured 

23.5% 

19.0% 

Induced 

16.7% 

Unknown 

2.4% 

Lunette 

Broken 

66.7% 

57.1% 

Bent/Dented/Warped 

16.7% 

14.3% 

Worn 

16.7% 

14.3% 

Induced 

14.3% 

Data 

Source (s) /Oatai Is 
Sources : 1 

Dim  Rows  (25014-000, Qty!44) 

Integrated  Circuit,  Blank  Display  (25014-000, Qty!9) , 

Ir  tegrated  Circuit,  Improper  Characters  (25014-000,  Qty:  16) 

Flickering  Rows  (25014-000, Qty!22) 

Miscellaneous  Manufacturing  Defects  (25014-000, QtyjPO) 

Zebra  Strip,  Flashing  Dots  (25014-000, Qty:5) ,  Zebra  Strip, 
Missing  or  Dim  Columns  (25014-000, Qty: 11) 

Missing  Rows  (25014-000, Qty:5) 


Sources : 1 

Broken/Damaged  (25101-000, Qty:l)  (25101-000, Qty:3) 
(25101-000, Qty:8) ,  Vibration  -  Broken /D2tmaged 
(25101-000,  Qty! 14) 

Cracked/Split-Inop/Unserviceable  (25101-000, Qtyrl) ,  Cracked 
Weld-Brokan/Damagcd  (25101-000, Qtyrl) ,  Cracked 
(25101-000, Qtyil)  (25101-000, Qty:2) ,  Vibration  -  Cracked 
(25101-000,  Qty:  3) 

Caused  By  Other  Failure-Broken/Damaged  (25101-000, Qty:4) , 
Caused  By  Other  Failure-Worn  Out  (25101-000, Qtyil) ,  Lack  Of 
Maintenance  -  Broken/Damaged  (25101"000, Qtyil) ,  Stolen  - 
Missing  (25101-000, Qtyil) 

Unknown  (25101-000, Qtyil) 


Sources :1 

Broken/Damaged  (25101-000, Qr.yrl)  (25101-000, Qtyi3) 
Unknown  -  Collapsed/Bent  (25101-000, Qtyil) 

No  Failure  -  Worn  Out  (25101-000, Qtyil) 

Improper  Maintenance  -  Brokon/Damaged  (25101-000, Qtyil) 


Magnatron 

Gassing  60.0%  30.0% 

Window  Failure  40.0%  20.0% 

Induced  40.0% 

Unknown  10.0% 

Other  — - -  0.0% 

Seal/Gasket  Failure  NR 

Cracked  Envelope  NR 


Sources: 2 

Gassing  (24993-000,30.0%) 

Window  Puncturing  (24993-000,20.0%) 

Cathode  Degradation  (Resulting  Form  Arcing) 
(24993-000,40.0%),  Failure  or  Degradation  of  the  Magnetic 
Circuit  (22540-000, NR) ,  Degradation  in  Tube  Operation 
(22540-000, NR) 

Unknown  (24993-000,10.0%) 


Deterioration  of  Seal  (22540-000, NR) 

Puncture  or  Crack  in  the  Envelope  (22540-000, NR) 


ReliabUity  Analysis  Center  (RAC)  •  201  MiU  St.,  Rome,  NY  1.3440  •  315-337-0900 


FMD-91 


Failure  Distribution  Summaries  3-133 


Part  Failure 

Desc .  Mode/Meoh 

Norm 
Dlst . 

Fail 

Dlst. 

Data 

Source (a) /Details 

Manifold 

Sources : 1 

Opened 

73.5% 

73.5% 

Open  (24992-000,73.5%) 

Closed 

23.5% 

23.5% 

Close  (24992-000,23.5%) 

Leaking 

3.0% 

3.0% 

Leak  (24992-000,3.0%) 

Mechanical  Filter  (Suirmary) 

Leaking 

53.7% 

Loss  of  Control 

19.9% 

Improper  Output 

19.9% 

Clogged/Clogging 

6.6% 

Mechanical  Filter 

Sources: 5 

Leaking 

53.8% 

34.0% 

Internal  Leak  (24992-000,8.8%),  External  Leak 
(24992-000,74.5%),  Leaking  (20609-000, Qty :428) 

Improper  Output 

19.8% 

12.5% 

Improper  Source  Output  (23038-002, Qty:l) 

Loss  of  Control 

19.8% 

12.5% 

Control  Inoperative  (23038-002, Qty : 1) 

Clogged/C logging 

6.6% 

4.2% 

Clogged  (24992-000,16.7%) 

Unknown  - -  21.7%  Unknown  (20609-000, Qty:243)  (23038-004, Qty: 1) 

(23038-004, Qty:l)  (23038-004, Qty :2) 


Other  (<%6) 

Degraded  Operation 

No  Operation 

Noisy 

Cracked /Fractured 

Broken 
Out  of  Spec. 

Bur St /Ruptured 
Pant /Dented/Warped 
Worn 

Channeling 
Media  Migration 


IS.1% 

3.6%  Weak  (23038-004, Qty :1) 

3.6%  Inoperative  (23038-004, Qty: 1) 

3.6%  Noisy  (23038-004, Qty:l) 

3.3%  Cracked/Fractured  (20609-000, Qty:106) ,  Fatigue 
Cracks-Cycllc  Flow  (25036-000, NR) 

0.5%  Broken  (20609-000, Qty:17) 

0.5%  Out  of  Tolerance  (20609-000, Qty: 16) 

<0.1%  Ruptured  (20609-000, Qty i2) 

<0.1%  Warped  (20609-000, Qty:  1) 

<0.1%  Worn  Out  (20609-000, Qty:l) 

NR  Channel Ing-Hlgh  Differential  Pressures  (25036  -000, NR) , 
Channellng-Cycllc  Flow  (25036-000, NR) 

NR  Media  Migration-Vibration  (25036-CO0,NR) ,  Media 

Migration-Cyclic  Flow  (25036-000, NR) ,  Media  Migration-Cold 
Starts  (25036-000, NR) 


Disintegration  NR  Dlslntegrat Ion-Cold  Starts  (25036-000, NR) , 

Disintegration-Embrittlement  (25036-000, NR) , 
Disintegration-High  Differential  Pressures  (25036-000, NR) 


Reliability  Analysis  Center  (RAC)  •  201  MiU  St.,  Rome,  NY  13440  •  315-337-0900 


3-134  Failure  Distribution  Summaries 

FMD~91 

Part  Failure 

Desc.  Mode/Mech 

Norm 
Dist . 

Fall  Data 

Oist.  Source (s) /Details 

Mechanical  Filter, Hydraulic, Fuel 
Out  of  Spec. 

44.4% 

Sources ; 1 

42.1%  Out  of  Specification  (20609-000, Qty :8) 

Iirqproper  Flow 

33.3% 

31.6%  Improper  Flow  (20609-000, Qtyi6) 

Leaking 

22.2% 

21.1%  Leaking  (20609-000, Qty:4) 

Unknown 

5.3%  Unknown  (2060 3-000, Qty: 1) 

Mech«nlsm  Percussion  Sources:! 

Worn  100.0%  66.7%  Worn  Out  (25101-000, Qty:l) ,  Worn  -  Worn  Out 

<25101-000, Qtys2) ,  Worn  -  Found  In  TI/PMCS/Insp 
(25101-000, Qty:l),  Worn  -  Inop/Unservlceable 
(25101-000,Qty:l),  Worn  -  Misfire  (25101-000, Qty: 1) 

Unknown  -  22.2%  Unknown  (25101-000, Qty: 1)  (25101-000, Oty:l) 

Induced  -  11.1%  Stolen  -  Missing  (25101-000, Qty: 1) 


Memory  Device, Storage  Device, Electronic/Msgnetic  Sources:! 


Unknown  -  <0.1%  Unknown  (24997-000, NR) 

Other  — - —  100.0% 

Parameter  Change  NR  I.C.  Memory:  Parameter  change  (24997-000, NR) 

functional  Fault  NR  I.C.  Memory:  Functional  fault  (24997-000, NR) 

Open  Circuit  NR  I.C.  Memory  :  Open  Circuit  (24997-000, NR) 

Surface  Defects  NR  Discs:  Abrasion  of  Disc  Surface  (24997-000, NR) 

Disc  Failure  NR  Discs:  Transport  (  Movement  Damage  (24 997-000, NR) 

Noise  Distortion  NR  Magnetic  Tape:  Noise  distortion  (24997-000, NR) 

Broken  NR  Magnetic  Tape:  Breakage  (24997-000, NR) 

Worn  NR  Magnetic  Tape:  Wear  (24997-000, NR) 


Meter  (Simnary) 

Broken 

17.1% 

Contaminated 

17.0% 

No  Output 

16.0% 

Drift 

15.4% 

Seal /Gasket  Failure 

12.6% 

Spurlous/False  Operation 

11.7% 

C^ned 

10.1% 

Meter 

Souroesi? 

Drift 

26.1% 

13.1%  Drift  (24992-r00,5B.8%) ,  Fluetuates/Unatable 

(23038-005, Otyt2),  Resistance  Drift  in  Shunt  or  Series 
Resistance  (22540-000, NR) 

Limit  Unadjuotablc 

20.0% 

10.0%  Unable  To  Adjust  Llm  (23038-004, Qty:l)  (23038-004, Qty:6), 
Unable  To  A just  Llm  (23038-005, Qty: 1) 

Spurlous/False  Operation 

IS.  2% 

9.1%  Faulty  Reading  (23038-003, Qtytl)  (23038-004, Qtyil) 

(23038-004, Oty:l)  (23038-005,0ty:l)  (23038-005,Qty:2) , 
Improper  Source  Output  (23038-’-003,Qty:l) 

RdiabiUty  AiMlyii*  Center  (RAO  •  201  Mill  St,  Rome,  NY  13440  •  315-337-0900 


FMD-91 

Part  Failure 
Desc .  Mode/Mech 


_ Failure  Distribution  Summaries  3-135 

Norm  Fall  Data 

Diet.  Diet.  Source (a) /Details 


Mater  <contlnued) 


Broken  13.84  6.94  Broken  (23038-003, Qty: 1)  (23038-005, Qty:l) 

(23038-005,  Qty:  6) 

Opened  11.74  5.94  Open  (24992-000,29.44),  Open  Coil  Winding  (22540-000, NR) 

No  Output  10.24  5.14  No  Output  (23038-003, Qty:2) ,  Inoperative  (23038-005, Qty:l) 

Unknown  -  33.14  Unknown  (22540-000, NR)  (23038-003, Qty:l)  (23038-003, Qtyil) 

(23038-004, Qty;l)  (23038-004, Qty;3)  (23038-005, Qty; 1) 
(23038-005, Qty!4)  (23038-006, Qty :!) 

Induced  -  1.34  Improper  Energy  Resp  (23038-005, Qty:l) ,  Improper  Adjustment 

(23038-005,  Qty:  1) ,  Handling  (24417-000, NR) ,  Vendor  Defects 
(24417-000, NR) 


Other  (<48) 
Shorted 


Loss  of  Control 

Incorrect  Voltage 
Cracked/Fractured 
Out  of  Adjustment 
Degraded  (Xitput 
Brittle 

Electrical  Overstress 
Mechanical  Overstress 
Spring  Failure 
Diode  Failure 

Bearing  Failure 
Bent /Dented/Warpad 


15.54 

4.64  Clog  -  Short  (24992-000,11.84),  Short  Or  Grounded 
(23038-003,  Qty:  1) ,  Shorted  Coll  Winding  (Partial) 
(22540-000, NR),  Shorted  Coil  Winding  (22540-000, NR) , 
Short/Open  Shunt  Series  Resistance  (22540-000, NR) 

4.24  Control  Inoperative  (23038-003, Qty:l)  (23038-004, Oty:l) 
(23038-005, Qty: 1) 

2.74  Incorrect  Voltage  (23038-005, Qty: 1)  (23038-005, Oty:3) 

1.34  Cracked  (23038-005, Qty:l)  (23038-005, Qty:l) 

1.34  Out  Of  Adjustment  (23038-004, Qty :1) 

0.74  Low  Performance  (23038-005, Qty: 1) 

0.74  Brittle  (23038-005, Qty: 1) 

NR  Electrical  Overstress  (24417-000, NR) 

NR  Mechanical  Overstress  (24417-000, NR) 

NR  Spring  Relaxation  (22540-000, NR) 

NR  Leaky  Rectifier  Diode  (22540-000, NR) ,  Short/Open  Rectifier 
Diodes  (22540-000, NR) 

NR  Bearing  Wear  or  Dirty  Bearing  (22540-000, NR) 

NR  Bent  or  Broken  Pointer  (22540-000, NR) 


Mater, Flow  Sources:! 

Degraded  Output  100.04  55.54  High  Reading  (Catastrophic)  (24992-000,89.14) 

Induced  -  44.54  High  Reading  (Degraded)  (24992-000,71.54) 


Meter, Moving  Coll 
No  Output 

Drift 


Sources:! 

70.04  70.04  No  Reading  (24990-000,70.04) 
30.04  30.04  Drift  (24990-000,30.04) 


ReUabUlty  AnidyiU  Colter  (RAO  •  201  MiU  St.,  Rome,  NY  13440  •  315-.337-0900 


3-136  Failure  Distribution  Sununaries 


FMD-91 


Part  Failure  Norm  Fail 


Desc .  Mode/Mech 

Dist. 

Dist. 

Meter, Multimeter 

Drift 

100.0% 

100.0% 

Meter, Potentiometer 

Opened 

33.3% 

33.3% 

Shorted 

16.7% 

16.7% 

Arcing/SparIcing 

16.7% 

16.7% 

Drift 

16.7% 

16,7% 

Unstable  Operation 

16.7% 

16.7% 

Meter, Potentiometer, Posit  ion 
Contaminated 

Sensor 

100.0% 

100.0% 

Meter, Potentiometer, Rotary 

Out  of  Spec. 

40.0% 

21.5% 

Bro)ten 

32.9% 

17.7% 

'■Jorn 

14.8% 

8.0% 

Opened 

8.4% 

4.5% 

Noisy 

3.9% 

2.1% 

Un):nown 

38.2% 

Other  (<%4) 

8.0% 

Corroded 

1.7% 

Contaminated 

1.4% 

Bumed/Charred 

1.4% 

Binding/ St  ic)clng 

1.4% 

No  Operation 

0.7% 

Intermittent  Operation 

0.7% 

Out  of  Adjustment 

0.3% 

Arclng/Spar)cing 

0.3% 

Meter , Ruggedlced 

Seal/(Usket  Failure 

100.0%  75.0% 

Induced 

-  25.0% 

Data 

Source (s) /Details 


Sources:! 

Fluctuatas/Unstable  (23038-001,  Qty :  1) 


Sources:! 

Open  (24994-000,33.3%) 
Short  (24994-000,16.7%) 
Arc  (24994-000,16.7%) 

Drift  (24994-000,16.7%) 
Unstable  (24994-000,16.7%) 


Sources : 1 

Noisy- Internal  Contamination  (25001-000,Qty : 1) 


Sources:! 

Out  of  Tolerance  (20609-000, Qty: 62) 

Bro)ten  (20609-000, Qty :51) 

Worn  Out  (20609-000, Qty;23) 

Opened  (20609-000, Qty:13) 

Noisy  (20609-000, Qty: 6) 

Uniinown  (20609-000, Qty:29)  (20609-000, Qty:81) 

Corroded  (20609-000, Oty:5) 

Contaminated  (20609-000, Qty ;4) 

Burned  (20609-000, Qty: 4) 

Binding  (20609-000, Qty:4) 

No  Operation  (20609-000, Qty:2) 

Intermittent  (20609-000, 0ty:2) 

Out  of  Adjustment  (20609-000, Qty :1) 

Arcing  (20609-000, Qty:  1) 


Sources:! 

Catastro^lc-Opens,  Glass  Br«a)cage,  Open  Seals- 
(24993-000,75.0%) 

Degradation  (Acc.uracv  Friction,  Damping)  (24993-000,25.0%) 
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FMD-91 _ Failure  Distribution  Summaries  3-137 

Part  Fallura  Norm  Fall  Data 

Desc.  Mode/Meich  01st.  Dlst.  Source (s) /Details 


Meter, Thermometer  Sources:! 

Broken  100.0%  50.0%  Part  Struck/Damaged  -  Broken/Damaged  (25101-000, Qty: 1) , 

Part  Struok/Damaged  -  Inaccurate  (25101-000, Qtyil) 

Induced  -  50.0%  Fell  Off  Or  Lost  -  Missing  (25101-000, Qty: 1) ,  Missing 

(25101-000,Qty:l) 


Meter, Time, Elapsed  Sources :2 

No  Operation  44.4%  44.4%  Inoperatlve-Llfted  Substrate  Bond  Wire  (10722-000, Qty :2) , 

Non-Functlonal  (10722-000, Qty:l) ,  Ceased  Incrementing 
(10722-000,  Qty:  1) 

Wire  Failure  22.2%  22.2%  Strained  Wire  (Tensile  Failure)  In  A  Coll  (10722-000, Qty :2) 

No  Movement  22.2%  22.2%  Stopped  Incrementing-Broken  Lens  (10722-000, Qty:l) ,  No 

Indicator  Movement  (10722-000, Qty: 1) 

Opened  11.1%  11.1%  Coll  Open-Tensile  Failure  (10722-000, Qty: 1) ,  Test  Console 

Intermittently  Open  (12702-000, NR) ,  Mag  Wheel  Coll  Open  In 
Nun^r  2  Position  (12702-000, NR) 

Unknown  -  <0.1%  Unknown  (12702-000, NR)  (12702-000, NR)  (12702-000, NR) 

(12702-000, NR)  (12702-000, NR)  (12702-000, NR)  (12702-000, NR) 


Other  — -  0.0% 

Out  of  Regulation  NR  12  Volt  Regulator-Out  of  Regulation  (12702-000, NR) 

Transformer  Failure  NR  Transformer,  T-1,  Open  (12702-000, NR) 

Winding  Failure  NR  ETM  Winding  Open  (12702-000, NR)  (12702-000, NR) 

Shorted  NR  Q-2  Transistor  Shorted  (12702-000, NR) 

Mag  Wheel  Failure  NP.  Mag  Wheel  (12702-000,  NR) ,  Mag  Wheel  Hai.gs  Up  (12702-000, NR) 

Contaminated  NR  Dirty  Encoder  Mask  (12702-000, NR) 

Loose  NR  Course  Heading  Pointer  Loose  (12702-000, NR) 


Meter, Vertical  Speed 

Spurious/False  Operation 

37.5% 

Drift 

18.8% 

Shorted 

18.8% 

Lamp  Failure 

12.5% 

Connection  Failure 

6.3% 

Incorrect  Voltage 

6.3% 

Unknown 

Sources : 1 

25.0%  Faulty  Reading  (23038-001, Qty: 6) 

12.5%  Fluctuates/Unstable  (23038-001, Qty:3) 
12.5%  Shorted  Or  Grounded  (23038-001, Qty: 3) 
8.3%  Light  Bulb  Failure  (23038-001, Qty:2) 
4.2%  Connection  Defective  (23038-1101, Qty:l) 
4.2%  Incorrect  Voltage  (23038-001, Qty:l) 
33.3%  Unknown  (23038-001, Qty; 8) 
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3*138  Failure  Distribution  Summaries 


FMD-91 


Part  Failure  Norm  Fail  Data 

Desc.  Mode/Mech  Dlst.  Dlst.  Source (s) /Details 


Mlcrosyn 

Shorted 


Sources : 1 

100.0%  100.0%  1.1  Kllohm  Short  From  Secondary  Winding  To  Case 
(10722-000, Qty:l) 


Microwave, Phase  Shifter 
No  Output 


Sources : 1 

100.0%  100.0%  No  Output  (25015-000,10.0%),  Incorrect  Output 
(25015-000, 90.0%) 


Microwave, Polarizer 
Change  In  Polarlz. 


Sources : 1 

100.0%  100.0%  Change  in  Polarization  -very  low  failure  rate- 
(25015-000,100.0%) 


Mixer, Microwave 
Diode  Failure 


Sources:! 

100.0%  100.0%  Diode  Fails  creates  Power  Loss  of  Intermediate  Frq 

(25015-000,10.0%),  Diode  Falls  -  Powur  decrease  t  High 
insertion  loss  (25015-000,90.0%) 


Mixer, Hlorowave, Electrical 
Induced 


Sources : 1 

<0.1%  Burnout  (24417-001, NR) 


Other 

Seal/Gas)cet  Failure 
Worn 


100.0% 

NR  Seal  Failure  (24417-001, NR) 
NR  Tube  Nearout  (24417-001, ((R) 


Modulator ,  Microwave 
Loss  of  Power 


Sources : 1 

90.0%  90.0%  Sctiotticy  Diode  Failure,  Povwr  Loss  (25015-000,90.0%) 


No  Output 


10.0%  10.0%  Sdiottky  Diode  Failure,  No  Ouptut  (25015-000,10.0%) 


Modulator, Pulse  Width 

Electrical  Overstresa 


Sources:! 

100.0%  100.0%  Overstress  (10722-000, Qty:l) 


Module, Frequency  Standard 
No  Operation 


Sources tl 

50.0%  50.0%  Emitter  03  Open  Inoperative-External  Overstress 

(10722-000,  Qty:l) 


Shift  In  Frequency 


50.0%  50.0%  Shift  In  Frequency  (10722-000, (;ty:l) 
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Fall  !.'•  Norm  Fail  Data 

Mi-idi  .tooh  Dlat.  Oiat.  Soarca(a) /Datalla 


Module, Pro  Amp  Board 
Output  Distortion 


Sources i 1 

100.0%  100.0%  Output  Distortion-Open  Resistor  Termination 
(10722-000,5.0%) 


Module, Solar  Cell 


Crac)(ed/Fractured 

33.6% 

33.6% 

Delamination 

27.7% 

27.7% 

Interconnect  Failure 

25.0% 

25.0% 

Dielectric  Brea)cdown 

8.2% 

8.2% 

Corroded 

5.5% 

5.5% 

Module, Torque  Bridge 

Shorted 

100.0% 

100.0% 

Motor  Generator  Set  (Summary) 

Fails  During  ()peration 

33 

.2% 

Mechanical  Failure 

22 

.1% 

Electrical  Failure 

17 

.2% 

Searing  Failure 

12 

.3% 

Winding  Faili.re 

12 

.3% 

Slipring  Bruth  Failure 

3 

.1% 

Motor  Generator  Set 

Mechanical  Failure 

56.3% 

36.0% 

Electrical  Failure 

43.8% 

28.0% 

Unjtnown 

36.0% 

Motor  Generator  Set, Diesel 

Falls  During  Operation 

50.0% 

14.0% 

Out  of  Spec. 

50.0% 

14.0% 

Unjtnown 

72.0% 

Sources:! 

Craclced  cells  (24997-000,37.1%) 

Delamination  of  equipment  (24997-000,30.6%) 
Interconnections  (24997-000, 27 . 6%) 

Dielectric  brealcdown  -  sliorts  (24997-000,  9.1%) 
Corrosion  (24997-000,  6.1%) 

Sources i 1 

Pins  2  And  6  SViorted  (10722-000, Qty:l) 


Sources il 

Mechanical  Failure  (24996-000,36.0%) 

Electrical  Failure  (24996-000,28.0%) 

Un)tnown  (24996-000,36.0%) 

Sources ; 1 

Catastrophic-Falls  While  Running  (18175-000,14.0%) 
Degraded  -  Out  Of  Spec  (18175-000,14.0%) 

Un)tnown  (18175-000,72.0%) 


Motor  Generator  Set, Diesel, AC 
Falls  During  Operation 


Degraded  Operation 
Falls  to  Start 


Sources : 1 

94.8%  66.0%  Catastrophic-Falls  While  Running  (18175-000, NR) 

(18175-000,14.0%)  (18175-000,14.0%)  (18175-000,100.0%) 
(10175-000,100.0%)  (18175-000,100.0%)  (18175-000,100.0%) 
(18175-000,100.0%) 

5.0%  3.5%  Degraded  (18175-000,14.0%)  (18175-000,14.0%) 

0.2%  0.1%  Catastrophic-Fails  To  Start  and  Run  (18175-000,1.0%) 


Un)cnown 


30.4%  0n)tnown  (18175-000,72.0%)  (18175-000,72.0%) 
(18175-000,99.0%) 
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3-140  Failure  Dlstriburion  Summaries _ 

Part  Failure  Norm  Fall  Data 

0e$c.  Mode/Merh  Dlst.  01st.  Source (a) /Details 


FMD-91 


Motor  Generator  Set, Drive 


winding  E’allure 

44.4% 

20.0% 

Bearing  Failure 

44.4% 

20.0% 

Slipring  Brush  Failure 

11. 1% 

5.0% 

Un)cnown 

55.0% 

Motor  Generator  Set, Electric, DC 
Fails  to  Run, After  Start 

52.8% 

19.0% 

Fails  to  Start 

30.6% 

11.0% 

Degraded  Operation 

16.7% 

6.0% 

Un)cnown 

64.0% 

Mount 

Brolcen 

59.1% 

54.2% 

Excessive  Play 

36.4% 

33.3% 

Loose 

4.5% 

4.2% 

Induced 

8.3% 

Nut 

Loose 

100.0% 

100.0% 

Nut ,  Loc)(lng 

Corroded 

50.0% 

33.3% 

Seized 

50.0% 

33.3% 

Induced 

33.3% 

Nut , Micrometer 

Out  of  Adjustment 

100.0% 

100.0% 

Nut, Plain 

Loose 

100.0% 

100.0% 

Sources)] 

Winding  Failures  (24993-000,20.0%) 

Bearing  Failures  (24993-000,20.0%) 

Slipring  Brushes,  and  Commutators  (24993-000,5.0%) 
Un)cnown  (24993-000,55.0%) 


Sources : 1 

Catastrophic-Falls  Once  Started  (18175-000,19.0%) 
Catastrophic-Falls  To  Start  (18175-000,11.0%) 
Degraded  (18175-000,6.0%) 

Un)tnown  (18175-000,64.0%) 


Sources : 1 

Bio)ten/Damaoed  (25101-000, Qty:3)  (25101-000, 0ty:4) 
(25101-000,  Qty:  6) 

Internal  Failure  -  Excessive  Play  (25101-000, Qty:5) ,  No 
Failure  -  Excessive  Play  (25101-000, Qtyf 2) ,  Excessive  Play 
(25101-000, Qty: 1) 

Internal  Failure  -  Loose  (25101-000, Qty :1) 

Caused  By  Other  Failure-Broken/Damaged  (25101-000, Qty: 2) 


Sources : 1 

Loose  (25101-000, Qty:l) 


Sources : 1 

Corroded-Fnd  In  TI/PMSC/INSP  (25101-000, Qty:l) 

Inproper  -  Seized  (25101-000, Qty:l) 

Improper  Maintenance  -  Bro)con/Damaged  (25101-000, Qty:l) 


Sources : 1 

Out  Of  Adjustment  -  Inaccurate  (25101-000,  Qty: 2) 


Sources : 1 

Loose  (25101-000,Qty:l) 
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Part  Failure  Norm  Fall  Data 

Daac.  Moda/Mach  Dlst.  Dlat.  Soureo (a) /Details 


Nut,Plaln,Haxagun  Sourcaail 

Looaa  100.0%  60.0%  Loot*  Nut(a)  -  Out  Of  Synch  (25101-000, Qtyil) ,  Vibration  - 

Looaa  (25101-000, Qty:l) ,  Looaa  Bolt(B)  (25101-000,  (Jtys  1) 

Induced  -  40.0%  Fall  Off  Or  Lost  -  Missing  (25101-00o,Qty!l) ,  Vibration  - 

Missing  (25101-000, Qty:l) 

Nut, Plain, Round  Sources:! 

Looaa  55.3%  53.8%  Looaa  (25101-000, Qty:l) ,  Vibration  -  Loose 

(25101-000, Qtyt3),  Loose  Nut(s)  -  Excessive  Play 
(25101-000, Qty; 1) ,  Loose  Nut(s)  -  Abnormal  Operation 
(25101-000, Qty:2) 

Excessive  Play  25.0%  23.1%  Oversize  -  Excessive  Play  (25101-000, Qty: 1) ,  Unknown  - 

Excessive  Play  (25101-000, Qty: 1) ,  Excessive  Play 
(25101-000, Qty: 1) 

Out  of  Adjustment  8.3%  7.7%  Out  Of  Ailjustment  -  Inop/Unserviceable  (25101-000, Qty:  1) 

Worn  8.3%  7.7%  Worn  -  Inaccurate  (25101-000, Qty :1) 

Induced  -  7.7%  Improper  Maintenance  -  Broken/ Damaged  (25101-000, Qty:l) 


Nut,Slottea  Sources:! 

Loose  100.0%  66.7%  Loose  Nut (s)  -  Abnormal  Operation  (25101-000, Qty :2) 

Induced  -  33.3%  Lack  Of  Maintenance  -  Fnd  In  TI/PMOS/INSP  (25101-000, Qty:l) 


Nut, Special  Sources:! 

Loose  80.0%  80.0%  Out  Of  Adjustment  -  Loose  (25101-000, Qty: 1) ,  Loose  Nut(s)  - 

Excessive  Play  (25101-000, Qty:2) ,  Loose  Nut(s)  -  Loose 
(25101-000, Qty:l) 

Excessive  Play  20.0%  20.0%  Excessive  Play  (25101-000,Qty:l) 


Nut, Wheel  Sources:! 

Loose  100.0%  16.7%  Loose  Nut(5)  -  Abnormal  (^ration  (25101-000, Qty :1) 

Induced  — -  83.3%  Improper  Maintenance  -  Worn  Out  (25101-000, Qty: 1) ,  Lack  Of 

Maintenance  -  Loose  Bolt(s)  (25101-000,  (2ty:  1) ,  Lack  Of 
Maintenance  -  Broken/Damaged  (25101-000, Qty:l) ,  Overtorqued 
-  Broken  Bolt(s)  (25101-000, Qty: 1) ,  Overtorqued  - 
Broken/Damaged  (25101-000, Qty: 1) 

Nut, Wing  Sources:! 

Induced  -  100.0%  Fell  Off  Or  Lost  -  Missing  (25101-000, Qty: 1) ,  Lack  Of 

Maintenance  -  Missing  (25101-000, Qty:l) 
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3-142  Failure  Distribution  Summaries 


Part  Failure 

Desc.  Mode/Mach 

Norm 

Dlst. 

Fail 

Dlst. 

One  Shot  Explosive 

High  Pot  and  IR 

40.4% 

37.2% 

Ignition  Failure 

22.0% 

20.3% 

Output  Failure 

13.5% 

12.5% 

Mechanical  Failure 

9.0% 

8.3% 

Lea)(lng 

8.4% 

7.8% 

.Short  -  Open 

5.6% 

5.2% 

Contact  Failure 

1.1% 

1.0% 

Un)cnown 

6.8% 

Induced 

1.0% 

Optical, Prism 

Crac)(ed/Fractured 

50.0% 

33.3% 

Loose 

25.0% 

16.7% 

Out  of  Adjustment 

25.0% 

16.7% 

Induced 

33.3% 

Optical, Prism, Assembly 

Loose 

40.0% 

16.7% 

Seal/aaa)cet  Failure 

20.0% 

8.3% 

Out  of  Adjustment 

20.0% 

8.3% 

Aged/Deteriorated 

20.0% 

8.3% 

Induced 

41.7% 

Un)cnown 

16.7% 

Optoelectronic  Dev., Fiber  Optic  Dev 


Unknovm  <0.11 

Other  - 100.0% 

Worn  NR 

Mtchanlcel  Failure  NR 

Cable  Failure  NR 


_ FMD-91 

Data 

Source (a) /Details 
Sources i 1 

High  -  Pot  and  IR  (24992-000,37.3%) 

Ignition  Failure  (24992-000,20.3%) 

Output  Failure  (24992-000,12.5%) 

Mechanical  Failure  (24992-000,8.3%) 

Lea)c  (24992-000,7.8%) 

Short  -  Open  (24992-000,5.2%) 

Contact  Failure  (24992-000,1.0%) 

Un)cnown  (24992-000,6.8%) 

Burnout  (24992-000,1.0%) 


Sources:! 

Vibration  -  Crac)ced  (25101-000,  Qty:  1) , 
CracKed/Spllt-Inop/Unservlceable  (25101-000, Qty: 1) 

Part  Mlsslng/Loose  -  Inaccurate  (25101-000, Qty:l) 

Out  Of  Adjustment  -  Inaccurate  (25101-000, Qtytl) 

Abnormal  Operation  (25101-000, Qty; 1) ,  Dropped  - 
BroJcen/Damaged  (25101-000,  Qty:  1) 


Sources : 1 

Internal  Failure  -  Loose  (25101-000, Oty:l) ,  Part 
Mlsslng/Loose  -  Inop/Unservlceable  (25101-000, Qtytl) 

Seals  Worn  -  Loose  (25101-000, Qtytl) 

Out  Of  Adjustment  -  Inaccurate  (25101-000, Qtytl) 

Deteriorated/Aged  -  Bro)(en/Dainagad  (25101-000, Qtytl) 

Internal  Failure  -  Inaccurate  (25101-000, Qty:5) 

OnJtnown  (25101-000, Qtytl)  (25101-000, Qty tl) 


Sources:! 

Un)cno«n  (24997-000, NR) 


Connectors:Msch.  Problems-Mlsmatlng  i  Wear  (24997-000, NR) 

CoimectorstMech.  Problems-Optlcal  Losses  (24997-000, NR) 

Cable:  (Brea)(ing  or  Fracture)  (24997-000, NR) ,  Cable:  (Optical 
Losses)  (24997-000, NR) 
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FMD-91 

Part  Fallur* 
Dasc .  Moda/Mach 


_ Failure  Distribution  Summaries  3-143 

Norm  Fall  Data 

Dlat.  Dlat.  Sourca(s) /Datalls 


Optoalactronlc  Oav.,IiED 


Opened 

70.0% 

70.0% 

Shorted 

30.0% 

30.0% 

Induced 

<0.1% 

Sourcas:2 

High  Z  (24991-000,  70.0%) 

Low  Z  (24991-000,30.0%) 

Dagradatlon  In  Thalr  Optical  Power  (25037-000, NR) 


Optoelectronic  Dev. , Photovoltaic 
Cracked/Fractured 

Cell 

36.8% 

Encapsulant  Delamlnatlon 

24.2% 

Interconnect  Failure 

22.6% 

Dielectric  Breakdown 

9.7% 

Corroded 

6.6% 

Induced 

Sources : 1 

33.6%  Cracked  Calls  (25014-000, Qty: 117) 

22.1%  Encapsulant  Dalamlnatlon  (25014-000, Qty: 77) 

20.7%  Interconnect  Fractures  (25014-000, Qty:64) ,  Exposed 
Interconnects  (25014-C00,Qty:8) 

8.9%  Dielectric  Brealcdown  (25014-000, Qty: 31) 

6.0%  Wire  and  Terminal  Corrosion  (25014-000, Qty:21) 

8.6%  Unsoldered  Interconnects  (25014-000, Qty: 30) 


Optoelectronic  Dev., Sensor 
Opened 

Shorted 


Sources: 2 

50.0%  50.0%  High  Z  (24991-000,50.0%) 

50.0%  50.0%  Low  Z  (24991-000,50.0%) 


Other 

Degraded  Operation 


Contaminated 


0.0% 

NR  Non-recoverable  Dark  Current  Degradation  (25037-000, NR) , 
Junction  Degradation  (25037-000, NR) ,  Localized  Breakdown 
(25037-000, NR) 

NR  Mobile  Ion  Contamination  (25037-000, NR) ,  Oxide 
Contandnatlon  (25037-000, NR) 


Oscillator,  Microwave,  Fixed 


No  Output 

80.0% 

Reduced  Output 

10.0% 

Shift  In  Frequency 

10.0% 

Oscillator, Microwave, VCO 

No  Output 

80.0% 

Shift  In  Frequency 

15.0% 

Reduced  Output 

5.0% 

Sources:! 

80.0%  No  Output  (25015-000,80.0%) 

10.0%  Power  Reduction  (25015-000,10.0%) 
10.0%  Untuned  Frequency  (25015-000,10.0%) 

Sources : 1 

80.0%  No  (Output  (25015-000,80.0%) 

15.0%  Untuned  Frequency  (25015-000,15.0%) 
5.0%  Power  Reduction  (25015-000,5.0%) 
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FMD-91 


3-144  Failure  Distribution  Summaries _ 

Part  Fal.lura  Norm  Fall  Data 

D«ac.  Moda/Mach  Dlat.  Dlat.  Sourca(a) /Datalls 


Oaclllator,Mlerowava,  YIQ 


No  Output 

80.0% 

80.0% 

Shift  In  Frequency 

15.0% 

15.0% 

Reduced  Output 

5.0% 

5.0% 

Pad, Cushioning 

Aged/Deterloratad 

100.0%  100.0% 

Panel, Control 

UrJtnown 

-  <0.1% 

Pawl 

Bro)cen 

45.5% 

45.5% 

Worn 

27.3% 

27.3% 

Excessive  Play 

18.2% 

18.2% 

Loose 

9.1% 

9.1% 

Pin  Assembly 

Bro)cen 

65.0% 

14.6% 

Loose 

15.0% 

3.4% 

Bent/Dented/Warped 

5.0% 

1.1% 

Corroded 

5.0% 

1.1% 

Worn 

5.0% 

1.1% 

Out  of  Adjustment 

5.0% 

1.1% 

Induced 

71.9% 

Unknown 


5.6% 


Sourcaasl 

No  Output  (25015-000,80.0%) 

Untuned  Fraquancy  (25015-000,15.0%) 
Power  Reduction  (25015-000,5.0%) 


Sources : 1 

Daterloratad/Agad  -  Inop/Unservlcaabla  (25101-000, Qty:l) 


Sources:! 

Un)cnown  (24996-000, NR) 


Sources:! 

Brojcen/Damaged  (25101-000, Qty:l)  (25101-000, (3ty:l) 
(25101-000,Qty:3) 

Worn  Out  (25101-000, Qty:3) 

Internal  Failure  -  Excessive  Play  (25101-000, Qty: 1) ,  Worn  - 
Excessive  Play  (25101-000, Qty: 1) 

Worn  -  Loose  (25101-000, Qty :1) 


Sources:! 

Bro)cen/Damagod  (25101-000, Qty:l)  (25101-000, Qty:l) 

(25101-000,  Qty: 2) ,  Part  Struc)c/Damaged  -  Inop/Unservlceable 
(25101-000, Oty:l) ,  Bro)cen/Separatod  -  Inop/Unservlceable 
(25101-000, Qty :1)  (25101-000, Qty:3)  (25101-000, Qty:4) 

Stolen  -  Loose  (25101-000, Qty: 1) ,  Loose  (25101-000, Qty: 1) 
(25101-000, Qty; 1) 

Collapsed/Bent  (25101-000, Qty; 1) 

Corroded-Corroded  (25101-000, Qty:l) 

Worn  -  Inaccurate  (25101-000, Qty;l) 

Out  Of  Adjustment  -  Inaccurate  (25101-000, Qty: 1) 

Caused  By  Other  Fallura-Inop/Unservlceable 
(25101-000,Qty;l),  Fell  Off  Or  Lost  -  Missing 
(25101-000, Qty;2)  (25101-000,Qty;4)  (25101-000, Qty:7) 
(25101-000, Qty: 11) ,  Fell  Off  Or  Lost  -  Found  In  Tl/PWlS/Insp 
(25101-000, Qty:l),  Item  Aijusa/Neglect  -  Missing 
(25101-000,Qty;l)  (25101-000,Qty: 1) ,  Stolen  -  Missing 
(25101-000,0ty;2)  (25101-000, Qty;3)  (25101-000,  Qty:  6) 
(25101-000, Qty;7),  Wrong  Part  -  Found  In  TI/PMCS/Insp 
(25101-000, Qty:l) ,  Fell  Off  Or  Lost  -  Inop/Unservlceable 
(25101-000,Qty;l)  (25101-000, Qty :1)  (25101-000, Qty: 1) , 
Improper  Installation  -  Lodcad  (25101-000, Qty: 1) ,  Missing 
(25101-000, Qty; 1)  (25101-000, Qty:l)  (25101-000, Qty:7) ,  No 
Failure  -  Missing  (25101-000, Qty:l) ,  Safety  Wlre/Key  Failure 
-  Inop/Unservlceable  (25101-000, Qty: 1) ,  Safety  Wlre/Key 
Failure  -  Missing  (25101-000, Qty :1) ,  Caused  By  Other 
Failure-Missing  (25101-000,  Qty:  1) 

On)cnown  (25101-000, Qty;  1)  (25101-000, 0ty:2) 
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FMD-91 _ 

Norm  Fail 
Dlst.  Dist. 


Part  Fallura 
Deac.  Modc/Mech 


_ Failure  Distribution  Sumn\arie8 

Data 

Source (a) /Details 


3-145 


Pin  Assembly  (continued) 
Un)tnown  (cont  inued) 


(25101-000, Qty! 2) 


Mechanical 

Broken 

33.3% 

Loose 

16.7% 

Excessive  Play 

16.7% 

Aged/ Dete  r 1 or at  ed 

16.7% 

Spring  Failure 

16.7% 

Sources : 1 

15. 4t  Broken/Damaged  (25101-000, Qty:l) ,  Part  Struck/Damaged  -  Out 
Of  Synch  (25101-000, Qty:J) 

7.7%  Vibration  -  Loose  (25101-000, Qty:l) 

7.7%  Part  Missing/Loose  -  Excessive  Play  (25101-000, Qty:l) 

7.7%  Deteriorated/Aged  -  Broken  Bolt (a)  (25101-000, Qty : 1) 

7.7%  Pring  Weak  -  Inop/Sluggish  Breech  (25101-000, Qty: 1) 


Induced  -  53.8%  Improper  Maintenance  -  Binding/Sticking  (25101-000, Qty:l) 

(25101-000,Qty:l),  Fell  Off  Or  Lost  -  Missing 
(25101-000, Qty:l)  (25101-000, Qty:l) ,  Stolen  -  Missing 
(25101-000, Qtytl) ,  Fell  Off  Or  Lost  -  Inaccurate 
(25101-000, Qty:l) ,  Fell  Off  Or  Lost  -  Inop/Unserviceable 
(25101-000,Qty:l) 


Pin  Mechanical, Breech  Sources:! 

Induced  -  100.0%  Fall  Off  Or  Lost  -  Missing  (25101-000, Qty: 1) 


Pin  Mechanical, Cotter  Sources:! 

Broken  77.8%  28.0%  Broken/Damaged  (25101-000, Qty:l)  (25101-000, Qty:l) 

(25101-000, Qty:3) ,  Broken/Separated-Missing 
(25101-000,0ty:l)  (25101-000, Qtytl) 

Aged/Deteriorated  22.2%  8.0%  Deteriorated/Aged  -  Broken/Damaged  (25101-000, 0ty!2) 

Induced  -  64.0%  Lack  Of  Maintenance  -  Loose  (25101-000, Qtytl) ,  Fell  Off  Or 


Lost  -  Missing  (25101-000,  Qty: 7) ,  Improper  Installation  - 
Missing  (25101-000, Qty: 1) ,  Stolen  -  Missing 
(25101-000, Qty: 1) ,  Improper  Maintenance  -  Missing 
(25101-000, Qtytl),  Missing  (25101-000, Qtytl) 

(25101-000, Qty : 1) ,  Item  Abuse/Neglect  -  Missing 
(25101-000, Qty: 1) ,  Caused  By  Other  Failure-Missing 
(25101-000, Qty; 1) ,  Fell  Off  Or  Lost  -  Fnd  In  TI/PMSC/INSP 
(25101-000,  Qtytl) 


Pin  Mechanical, Firing 

Worn 

50.0% 

Bent/Dented/Warped 

25.0% 

Misfire 

25.0% 

Sources ; 1 

50.0%  Worn  -  Inop/Unservlceable  (25101-000, Qty:2) 
25.0%  Warped/Bent  -  Misfire  (25101-000, Qtytl) 
25.0%  Misfire  (25101-000, Qty: 1) 
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3-146  Failure  Distribution  Summaries _ FMP-91 

Part  Fallura  Norm  Fall  Data 

Dose.  Moda/Msch  Dlst.  Olat.  Source (a) /Oatalla 


Pin  Mechanical, Grooved, Headed  Sourcea:! 

Broken  100.0%  25.0%  Broken/Separated  -  Inaccurate  (25101-000, Qtysl) 

Induced  — - — -  75.0%  Fell  Off  Or  Loat  -  Miaaing  (25101-000, Qty: 1) 

(25101-000, Qty! 1) ,  Improper  Maintenance  -  Miaaing 
(25101-000,Qty;l) 


Pin  Mechanical, Quick  Releaae  Sourcea il 

Broken  96,6%  62.5%  Broken/Damaged  (25101-000, Qty:3)  (25101-000, Qty: 9) , 

Broken/Separated-Locked  (25101-000, Qty :2) ,  Broken/Separaced 

-  Inop/Unaervlceable  (25101-000, Qty!l2) ,  Brokon/Separated  - 
Broken/Damaged  (25101-000, Qty:4) 

Bearing  Failure  3.2%  2.1%  Bearing  Failure-Inop/UnaerviceeOsle  (25101-000, Qty:  1) 

Unknown  -  18.8%  Unknown  (25101-000, Qty:2)  (25101-000, Qty:7) 

Induced  -  16.7%  Fell  Off  Or  Loat  -  Miaaing  (25101-000,Qty :3) ,  Item 

Abuae/Neglect  -  Inop/Unaerviceable  (25101-000, Qty: 1) ,  Stolen 

-  Miaaing  (25101-000, Qty:l) ,  Fell  Off  Or  Loat  - 
Inop/Unaervlceable  (25101-000, Qty: 3) 


Pin  Mechanical, Shear  Sourcea:! 

Broken  100.0%  62.0%  Broken/Damaged  (25101-000,0ty:3)  (25101-000, Qty: 16) 

(25101-000,Qty:84) 

Induced  ......  38.0%  Cauaed  By  Other  Failure-Broken/Damaged  (25101-000, Qty;62) , 

Cauaed  By  Other  Failure-Broken  Bolt (a)  (25101-000, Qty:!) 


Pin  Mechanical, Spring  Sourcea:! 

Broken  44.1%  30.0%  Broken/Oamaged  (25101-000, Qty:l)  (25101-000, Qty:l) 

(25101-000, Qty:2) ,  Broken/Separated  -  Inop  Man  Elevation 
(25101-000, Oty:l) ,  Broken/Separated  -  Binding/Sticking 
(25101-000, Qty: 1) ,  Broken/Separated  -  Broken/Damaged 
(25101-000, Qty;l),  Broken/Sepa.rated  -  Inop/Unaervlceable 
(25101-000, Qty:2) ,  Broken/Separated  -  Abnormal  Operation 
(25101-000, Qty;l)  (25101-000,Qty:l) ,  Brokon/Separated-  Inop 
Man  Traverae  (25101-000, Qty;l)  (25101-000, Qty:2) ,  Vibration 
-  Broken/Damaged  (25101-000, Qty:l) 

No  Operation  26.5%  18.0%  Inop/Slugglah  Breech  (25101-000, Qty:l) ,  Inop  Man  Elevation 

(25101-000, Qty:l) ,  Fell  Off  Or  Loat  -  Inop  Man  Elevation 
(25101-0''0,0ty:l) ,  Fell  Off  Or  Loat  -  Inop  Man  Traverae 
(25101-000, 0ty;l)  (25101-000, Qty:4) ,  Inop  Man  Traverae 
(25101-000,  Qty:  1) 

Looae  20.6%  14.0%  Part  Misalng/Looaa  -  Locked  (25101-000, Qty: 1) ,  Part 

Mlaaing/Looae  (25101-000, Qty:l) ,  Worn  -  Looae 
(2S101-000,Qty:l) ,  Looae  Screw(a)  -  Broken/Oamaged 
(25101-000, Qty:l) ,  Part  Mlsalng/Loose  -  Broken/Damaged 
(25101-000, Qty: 1) ,  Part  Mlaalnq/Looae  -  Inop  Man  Traverae 
(25101-000, Qty :1),  Vibration  -  Looae  (25101-000, Qty:l) 

Worn  8.8%  6.0%  Worn  -  Inop  Man  Traverae  (25101-000, Qty:l) ,  Worn  -  Nolay 

(25101-000, Qty:l),  Wron  -  Inop/Unaervlceable 
(25101-000,  Qty:  1) 

Induced  -  22.0%  Fell  Off  Or  Loat  -  Inop/Unaervlceable  (25101-000, Cty:l) 

(25101-000, Qty: 1),  Improper  Inatall  -  Exceaalve  Play 
(25101-000, Qty: 1),  Inproper  Maintenance  -  Abnormal  Operation 
(25101-000, Qty:!),  Vibration  -  Miaaing  (25101-000, Qty: 1) 
(25101-000, Qty: 1)  (25101-000, Qty:l) ,  Wrong  Part  - 
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FMD-91 _  _ Failure  Distribution  Summaries  3-147 

Part  Failure  ”  Norm  Fall  Data 

Desc.  Mode/Mech  Dist.  Diat.  Source (s) /Details 


Pin  Mechanical, Spring  (continued) 
Induced  (continued) 


Binding/Stic)iing  (25101-000, Oty:l) ,  Wrong  Part  -  Inon  Man 
Traverse  (25101-000, Qty: 1) ,  Caused  By  Other  Failure-Inop  Man 
Traverse  (25101-000, Qty :2) 


Other  «%4) 

Out  of  Adjustment 

Aged/Deteriorated 

Cut/Scarred/Punctured 

Binding/St  ic)clng 

Excessive  Vibration 


10.0% 

2.0%  Out  Of  Adjustment  -  Inop/Inserviceable  (25101-000, Qty: 1) 
2.0%  Deterlorated/Aged  -  Inop  Man  Elevation  (25101-000, Qty: 1) 
2.0%  Cut-Inop  Man  Traverse  (25101-000, Qty:l) 

2.0%  Internal  Failure  -  Binding/St ic)ting  (25101-000, Qty :  1) 
2.0%  Vibration  -  Abnormal  Operation  (25101-000, Qty: 1) 


Pin  Mechanical,  Straight 


Worn 

57.1% 

22.2% 

Broicen 

14.3% 

5.6% 

Misfire 

14.3% 

5.6% 

Loose 

14.3% 

5.6% 

Induced 

61.1% 

Sources : 1 

Worn  -  Iiiop/Unserviceable  (25101-000, Qty :4) 

Broicen/Damaged  (25101-000, Qty:  1) 

Vibration  -  Misfire  (25101-000, Qty:l) 

Part  Missing/Loose  -  Found  In  TI/PMCS/Insp 
(25101-000,  Qty:  1) 

Fell  Off  Or  Lost  -  Missing  (25101-000, Qty: 1) 

(25101-000, Qty:2),  Improper  Install  -  Missing 
(25101-000, 0ty:2) ,  Improper  Install  -  Misfire 
(25101-000, Qty:2) ,  Inproper  Maintenance  -  Missing 
(25101-000, Qty: 1) ,  Improper  Maintenance  -  Misfire 
(25101-000, Qty: 1),  Missing  (25101-000, Qty:l) ,  Vibration 
Missing  (25101-000,  Qty:  1) 


Fin  Mechanical, Straight, Headed 


Broicen 

40.0% 

33.3% 

Worn 

20.0% 

16.7% 

Aged/Deteriorated 

20.0% 

16.7% 

Loose 

20.0% 

16.7% 

Induced 

16.7% 

Sources : 1 

Broicen/Damaged  (25101-000, Qty:l)  (25101-000, Qty:l) 
Worn  -  Inop/Unserviceable  (25101-000, Qty:l) 
Deterlorated/Aged  -  Broicen/Damaged  (25101-000, Qty:  1) 
Part  Missing/Loose  -  Missing  (25101-000, Qty:l) 
Vibration  -  Missing  (25101-000, Qty: 1) 


Pin  Mechanical, Straight, Thread 
Broicen 


Sources:! 

100.0%  50.0%  Broicen/Danaged  (25101-000, Qty:l) ,  Part  Strucic/Damaged  - 

Broicen /Damaged  (25101-000, Qty;2) 


Induced 


50.0%  Vibration  -  Missing  (25101-000, Qty: 3) 
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3“148  Failure  Distribution  Summaries _ 

PATt  Failur®  Norm  Fail  Data 

D«sc.  Modo/Mech  Dist.  nist.  Source (a) /Detail* 


FMD-91 


Pin  Mach«nlc*l, Suap  Look  Sources:! 

Induced  -  100.0%  Safety  Wire/Koy  Fall  -  Miealng  (25101-000, Qty:2) ,  Fell  Off 


or  Lost  -  Missing  (25101-000, Qty:l) ,  Missing 
(25101-000,0ty:l) 


Pin  Mechanical, Tapered  Sources:! 

Broken  100.0%  36.4%  Broken /Damaged  (2S101-000,Qty:4) 

Induced  -  54.5%  Fell  Off  Or  Lost  -  Inop/Unsorviceable  (25101-000, Qty:2) , 

Vibration  -  Missing  (25101-000, 0ty:2) ,  Wrong  Part  - 
Excessive  Play  (25101-000, Qty:l) ,  Wrong  Part  -  Fnd  In 
TI/P14CS/INSP  (25101-000, Qty:l) 

Unknown  9.1%  Unknown  (25101-000, Qty: 1) 

Pipe, Rigid, Metal  Sources:! 

Unknown  <0.1%  Unknown  (24996-000, NR) 

Other  100.0% 

Leaking  NR  Leaks  (24996-000, NR) 

Burst/Ruptured  NR  Ruptures  (24996-000, NR) 

Fitting  Failure  NR  Failure  of  Fitting  (24996-000, NR) 

Piston  Assembly  Sources:! 

Seized  /5.0%  60.0%  Seized/Frozen  -  Inop/Unserviceable  (25101-000, 0ty:2) , 

Seized/Frozen  -  Seized  (25101-000, Qty: 1) 

Binding/Sticking  25,0%  20.0%  Internal  Failure  -  Binding/Sticking  (25101-000, Qty : 1) 

Inducsid  — ™”  20.0%  Caused  By  Other  Failure-Locked  (25101-000, Qty:  1) 

Piston, Body  Sources:! 

Bent/Donted/Warped  42.9%  37.5%  Warped/Bent  -  Binding/Sticking  (2fl01-000,Qty;2) , 

Warped/Bent  -  Locked  (25101-000, Qty :1) 

Seized  42.9%  37.5%  Seized/Frozen  -  Inop/Unserviceable  (25101-000, Qty:l) , 

Seized/Frozen  -Binding/Sticking  (25101-000, Qty: 1) , 
Seized/Frozen  -  Abnormal  Operation  (25101-000, Qty: 1) 

Broken  14,3%  12.5%  Part  St ruck/ Damaged  -  Broken/Damaged  (25101-000, Qty :1) 

Induced  -  12.5%  Lack  Of  Lubrication  -  Locked  (25101-000, Qty:l) 

Piston, Indicator  Sources;! 

Leaking  85.7%  75.0%  No  Failure  -  Leaking  Hydaulic  Oil  (25101-000, Qty: 11) , 

Leaking  Hydraulic  Oil  (25101-000, Qty:l) 

Out  of  Adjustment  14,3%  12.5%  Out  Of  Adjustment  -  Out  Of  Synch  (25101-000, Qty:2) 

Unknown  -  6"3%  Unknown  (25101-000, Qty: 1) 

Induced  -  6-3%  Inproper  Adjustment  -  Out  Of  Synch  (25101-000, Qty: 1) 
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Failure  Distribution  Summaries  3-149 


FMD-91 


Part  Fail'ii"- 
Desc.  Modo/Mech 

Norm 
Dlst . 

Fail  Data 

Dist.  Source (s) /Details 

Piston, Linear 

Sources : 1 

Binding/Sticking 

100.0% 

100.0%  Binding/Sticking  (25101-000, Qty;l) 

Pivot 

Sources:! 

Loose 

100.0% 

20.0%  Loose  (25101-000, Qtyil) 

Induced 

80.0%  Item  Abuso/Neglect  -  Missing  (25101-000, 0ty:2) ,  Stolon  - 
Missing  (25101-000,  Qty:  1) ,  Iirqproper  Maintenance  - 
Brcken/Damaged  (25101-000,  Qty: 1) 

Plate, Locking  Assembly 

Sources : 1 

Aged/Deteriorated 

100.0% 

100.0%  Deteriorated/ Aged  -  Broken/Damaged  (25101-000, Qty:l) 

Platform  Assembly 

Sources:! 

Bent /Dented/Warped 

80.0% 

50.0%  Collapsed/Bent  (25101-000, Oty:l) ,  Warped/Bent  -  Fnd  In 
TI/PMSC/INSP  (25101-000, Qty:3) 

Broken 

20.0% 

12.5%  Broken/Damaged  (25101-000, Qty: 1) 

Unknown 

25.0%  Unknown  (25101-000, 0ty:2) 

Induced 

12.5%  Abnormal  Operation  (25101-000, Qty: 1) 

Platform  Assembly, Lock/Pivot 

Sources:! 

Broken 

100.0% 

100.0%  Broken /Damaged  (25101-000,Qty;2) 

Platform  Assembly,  Locking 

Sources:! 

Broken 

100.0% 

100.0%  Broken/Damaged  (25101-000, Qty:l) ,  Poor  Design  - 
Broken/Damaged  (25101-000, Qty: 7) 

Plug 

Sources:! 

Loose 

41.7% 

35.7%  Loose  Nut(s)  -  Excessive  Play  (25101-000, Qty : 4) ,  Loose 
(25101-000,Qty:l) 

Excessive  Play 

33.3% 

28.6%  Exceselve  Play  (25101-000, Qty:l)  (25101-000, Qty :1) 
<25101-000.0ty:l)  (25101-000, Qty :1) 

Broken 

8.3% 

7.1%  Broken/Damaged  (25101-000, Qty:l) 

Worn 

8.3% 

7.1%  Horn  -  Inop/Unservloeable  (25101-000, Qty :1) 

Corroded 

8.3% 

7.1%  Corroded-Selzed  (25101-000, Qty: 1) 

Unknown 

14.3%  Unknown  (25101-000, Oty:l)  (25101-000, Qty:l) 
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3-150  Failure  Diatribution  Summaries 


Part  Failura  Norm  Fall  Data  ■■  ' 

Date.  Moda/Maeh  Diet.  Dlit.  Soutc«(a) /Dataili 

Plug,  Expansion  Sourcas:!  ~  " 

50.0%  44.4%  Worn  -  Laaklng  Fluid  (25101-000, Qty : 3) ,  Worn  -  Laaklng 

Hydraulic  Oil  (25101-000, Qtysl) 

25.0%  22.2%  Laaklng  Fluid  (25101-000, Qty !2) 

Brokan  12.5%  11.1%  Brokan/Saparatad-Misslng  (25101-000, Qty:l| 

Bant/Dantad/Warpad  12.5%  11.1%  Warpad/Bant  -  Laaklng  Fluid  (25101-000, Qty: 1) 

Unknown  -  11.1%  Unknown  (25101-000, Qtyil) 


Plug, Machine  Thread 

Brokan 

50.0% 

Loose 

12.5% 

Shorted 

12.5% 

Out  of  Adjustment 

12.5% 

Laaklng 

12.5% 

Induced 

Sourcas : 1 

17.4%  Brokan/Damagad  (25101"000,Qty:3) ,  Part  Struck/Damagad  - 
Brokan /Oamagad  (25101-000,  Qty: 1) 

4.3%  Loosa  Nut(s)  -  Missing  (25101-000, Qty:l) 

4.3%  Groundad/Shortad  -  Brokan/Damagad  (25101-000, Qty i 1) 

4.3%  Out  Of  Adjustmant  -  Inaccurate  (25101-000, Qty:!) 

4.3%  No  Failure  -  Leaking  Hydraulic  Oil  (25101-000, Qty : 1) 

65.2%  Fall  Off  Or  Lost  -  Missing  (25101-000, Qty:4) ,  lirpropar 
Installation  -  Missing  (25101-000, 0ty:2) ,  Improper 
Maintenance  -  Brokan/Damagad  (25101-000, Qty:l) ,  Improper 
Installation  -  Stripped  (25101-000,Qty:l) ,  Missing 
(25101-000, Qty s2) ,  Lack  Of  Maintenance  -  Missing 
(25101-000, Qty: 3),  Stolen  -  Missing  (25101-000, Qty:l) , 
Vibration  -  Missing  (25101-000, Oty:l) 


Plug,Muztla 

Agad/Datarloratad 


Iiviucad 


Unknown 


Sourcas : 1 

100.0%  27.8%  Datarioratad/Agad  -  Inop/Unsarvicaabla  (25101-000, Qty: 4), 
Datarioratad/Agad  -  Brokan/Damagad  (25101-000, Qty: 1) 

-  66.7%  Missing  (25101-U00,Qty:l)  (25101- 000, Qty : 9) ,  Stolen  - 

Missing  (25101-000, Qty:2) 

-  5.5%  Unknown  (25101-000, Qty: 1) 


Sourcas  > 1 

3.8%  Stripped  (25101-000, Qty :1)  (25101-000, Qty:l) 

(25101-000,  Qty:  1) 

1.3%  Seals  Worn  -  Laaklng  Hydraulic  Oil  (25101-000, Qty; 1) 

1.3%  Part  Struck/Damagad  -  Brokan/Damagad  (25101-000, Qty:l) 

92.4%  Improper  Halntananca  -  Stripped  (25101-000, Qty: 1) 

(25101-000, Qty :2)  (25101-000, Qty ill)  (25101-000, 0ty:21) , 
qparatlon  Error  -  Stripped  (25101-000, Qty i5) ,  Ovartorquad  - 
Brokan/Damagad  (25101-000, Qtyil)  (25101-000, Qty:l) 

(25101-000,  Qty: 15),  Inpropat  Maintenance  -  Binding/Sticking 
(25101-000,0ty:l),  Improper  Halntananca  -  Fnd  In 
TI/PMCS/INSP  (25101-000, Qty :1),  Ovartorquad  - 
Inop/Unsarvloaabla  (25101-000,Qtyi2) ,  Oyartorquad  -  Stripped 
(25ini-000,0tyil0) ,  Ovartorquad  -  Fnd  In  TI/PMCS/INSP 
(2S101-000,Otyil),  Improper  Installation  -  Stripped 
(25101-000, Qty: 1) 

Unknown  — - —  1,3%  Unknown  (25101-000,  Qty: 1) 


Plug, Pipe 

Stripped 

60.0% 

Saal/Gaskat  Failure 

20.0% 

Broken 

20.0% 
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FMD-91 _ Failure  Distribution  Summaries 

Part  Failure  Norm  Fall  Qata 

Desc.  Mode/Mech  Dlat.  Dlat,  Source (a) /Datalla 


Plunger 


Loose 

31.3% 

31.3% 

Worn 

25.0% 

25.0% 

Excessive  Play 

25.0% 

25.0% 

Binding/Sticking 

12.5% 

12.5% 

Shaft  Frozen 

6.3% 

6.3% 

Plunger  Assembly 

Excessive  Play 

50.0% 

50.0% 

Loose 

37.5% 

37.5% 

Degraded  Output 

12.5% 

12.5% 

Plunger, Detent 

Worn 

28.6% 

22.2% 

Binding/Sticking 

28.6% 

22.2% 

Broken 

14.3% 

11.1% 

Bent/Oented/Warped 

14.3% 

11.1% 

Corroded 

14.3% 

11.1% 

Induced 

22.2% 

Plunger, Fir InT 

Bent /Dented/Warped  100.0%  66.7% 

Induced  -  33.3% 

Pneumatic, Actuator  (Sumnary) 

Spurious  Closing  54. ?% 

Spurious  Opening  45.8% 

Pneumatic, Actuator  Instrument 


Spurious  Closing 

54.7%  41.4% 

Spurious  Opening 

45.3%  34.3% 

Sources : 1 

Worn  -  Loose  (25101-000, Qty!5) 

Worn  -  Inaccurate  (25101-000, Qty!2) ,  Worn  -  Fnd  In 
TI/PMCS/INSP  (25101-000, Qty:2) 

Worn  -  Excessive  Play  (25101-000,0ty :4) 

Worn  -  Blndlng/Stlcklng  (25101-000, Qty: 2) 

Shaft  Frozen  -  Inop/Unsarvlceable  (25101-000, Qty ;1) 


Sources : 1 

Worn  -  Excessive  Play  (25101-000, Qty:4) 

Worn  -  Loose  (25101-000, Qty :3) 

Internal  Failure  -  Abnormal  Operation  (25101-000, Qty:l) 


Sources : 1 

Worn  Out  (25101-000,Qty :1) ,  Worn  -  Found  In  TI/PMCS/Insp 
(25101-000,0ty:l) 

No  Failure  -  Binding/Sticlting  (25101-000, Qty:l) ,  Improper 
Adjustment  -  Blndlng/Stlcklng  (25101-000, Qty ;1) 

Broken/Damaged  (25101-000, Qty: 1) 

Harped/Bent  -  Inop/Slugglsh  Breech  (25101-000, Qty: 1) 
Corroded-Selzed  (25101-000, Qty: 1) 

Lack  of  Maintenance  -  Blndlng/Stlcklng  (25101-000, Qty:2) 


Sources:! 

Narped/Bent  -  Blndlng/Stlcklng  (25101-000, Qty: 2) 
Improper  Maintenance  -  Collapsed/Bent  (25101-000, Qty: 1) 


Sources:! 

Catastrophic-Spurious  Closing  (18175-000,41.0%) 
(18175-000,41.0%) 

Catastrophic-Spurious  Opening  (18175-000,34.0%) 
(18175-000,34.0%) 


Induced 


24.2%  Degraded  -  Premature  Or  Delayed  Actuation  (18175-000,24.0%) 
(13175-000,24.0%) 


3-151 
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3*152  Failure  Distribution  Summaries _ 

Part  Failure  Norm  Fail  Data 

Desc,  Mode/Mech  Dist.  Dist.  Source (s) /Details 


Pneumatic, Actuatoi.-  Instrument, Transducer  Sources;! 


Spurious  Closing  54.7%  41.4%  Catastrophic-Spurious  Closing  (18175-000,41.0%) 

Spurious  Opening  45.3%  34.3%  Catastrophic-Spurious  Opening  (18175-000,34.0%) 

Induced  -  24.2%  Degraded  -  Prematura  Or  Delayed  Actuation  (18)75-000,24.0%) 


Pneumatic, Actuator  Instrument, Transducer, Combined  PositionerSources:! 


Spurious  Closing  54.7%  41.4%  Catastrophic-Spurious  Closing  (18175-000,41.0%) 

Spurious  Opening  45.3%  34.3%  Catastrophic-Spurious  Opening  (10175-000,34.0%) 

Induced  -  24.2%  Degraded  -  Premature  Or  Delayed  Actuation  (18175-000,24.0%) 


Pneumatic, Actuator  Instrument, Transducer, Elect io-PneumatioSources:l 


Spurious  Closing  54.7%  41.4%  Catastrophic-Spurious  Closing  (18175-000,41.0%) 

Spurious  Opening  45.3%  34.3%  Catastrophic-Spurious  Opening  (18175-000,34.0%) 

Induced  -  24.2%  Degraded  -  Premature  Or  Delayed  Actuation  (18175-000,24.0%) 


Pneumatic, Actuator  Instrument, Transducer, I/P  Sources:! 


Spurious  Closing  52.0%  39.0%  Catastrophic-Spurious  Closing  (18175-000,39.0%) 

Spurious  Opening  48.0%  36.0%  Catastrophic-Spurious  Opening  (18175-000,36.0%) 

Induced  -  25.0%  Degraded  -  Premature  Or  Delayed  Actuation  (18175-000,25.0%) 


Pneumatic, Diaphragm  Spring  Opp, Opon/Close  ServlcoSources:! 


Spurious  Opening 

51.1% 

47.0% 

Catastrophic-Spurious  Opening 
(18175-000,47.0%) 

(18175-000,47.0%) 

Spurious  Closing 

48.9% 

45.0% 

Catastrophic-Spurious  Closing 
(18175-000,45.0%) 

(18175-000,45.0%) 

Induced 

8.0% 

Degreed  -  Premature  Or  Delaye 

:d  Actuation  (18175-000,8.0%) 

(18175-000,8.0%) 


Pneumatic, Double  Acting  Piston, Actuator 


Spurious  Closing 

50.0%  41.0% 

Spurious  Opening 

50.0%  41.0% 

Induced 

-  18.0% 

Sources:! 

Catastrophic-Spurious  Closing  (18175-000,41.0%) 
Catastrophic-Spurious  Opening  (18175-000,41.0%) 

Degraded  -  Premature  Or  Delayed  Actuation  (18175-000,18.0%) 
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FMD-91 

Part  Fallura 
Daac .  Moeta/Mach 


Norm  Fall  Data 

Dlst.  Dlst.  Sourca(s) /Details 


Failure  Distribution  Summaries  3-153 


Pneumatic, Double  Acting  Piston, Actuator, ThrottlingSoureesil 


Spurious  Opening  100.01  73.0%  Catastrophic-Spurious  Opening  (18175-000,73.0%) 

Induced  -  27.0%  Degraded  -  Premature  Or  Delayed  Actuation  (18175-000,27.0%) 


Pneumatic, Double  Acting  Piston, Actuator, Throttling  ComposlteSources : 1 


Spurious  Opening  100.0%  73.0%  Catastrophic-Spurious  Opening  (18175-000,73.0%) 

Induced  -  27.0%  Degraded  -  Premature  Or  Delayed  Actuation  (18175-000,27.0%) 


Pneumatic, Single  Acting  Piston, Actuator, ThrottllngSources:! 


Spurious  Opening  50.9%  28.0%  Catastrophic-Spurious  Opening  (18175-000,28.0%) 

(18175-000,28.0%) 

Spurious  Closing  49.1%  27.0%  Catastrophic-Spurious  Closing  (18175-000,27.0%) 

(18175-000,27.0%) 

Induced  -  45.0%  Degraded  -  Premature  Or  Delayed  Acutation  (18175-000,45.0%) 

(18175-000,45.0%) 


P.-.eumatic, Single  Acting  Piston, Actuator, Throttling  ComposlteSources:! 


Spurious  Opening  50.5%  28.0%  Catastrophic-Spurious  Opening  (18175-000,28.0%) 

(18175-000,28.0%) 

Spurious  Closing  49.5%  27 .5%  Catastrophic-Spurious  Closing  (18175-000,27.0%) 

(18175-000,28.0%) 

Induced  -- — —  44.5%  Degraded  -  Premature  Or  Delayed  Actuation  (18175-000,44.0%) 

(18175-000,45.0%) 


Pneumatic, Single  Acting  Piston, Open/Close  ServiceSources:! 


Spurious  Closing  53.0%  47.7%  Catastrophic-SjJurious  Closing  (18175-000,47.0%) 

(18175-000,48.0%)  (18175-000,48.0%) 

Spurious  Opening  47.0%  42.3%  Catastrophic-Spurious  Opening  (18175-000,42.0%) 

(18175-000,42.0%)  (18175-000,43.0%) 

Induced  -  10.0%  Degraded  -  Premature  Or  Delayed  Actuation  (18175-000,10.0%) 


(18175-000,10.0%)  (18175-000,10.0%) 


Poles, Wood  Sources :2 

Bro)ten  41.7%  28.4%  Split  or  Bro)ten  (24996-000,25.0%)  (24997-000,25.0%) 

Internal  Rotting  36.7%  25.0%  Internal  Rotting  (24996-000,22.0%)  (24997-000,22.0%) 

Mechanical  Damage  21.7%  14.8%  Mechanical  Damage  from  Climate  Causes (Wind,  Ice) 

(24996-000,13,0%),  Mechanical  damage  from  climatic 
causes (Wind, Ice)  (24997-000,13.0%) 

Induced  -  31,8%  Damage  from  Other  Environmental  Factors  (24996-000,28.0%), 

Damage  from  other  environ. factors (Vehicle  damage) 
(24997-000,28.0%) 
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3-154  Failure  Distribution  Summaries _ 

Part  Failure  Norm  Fall  Data 

Deac.  Mode/Mech  Dlst.  Dlst.  Source (a) /Details 


FMD-91 


Post, Electrical 
Loose 


Sources:! 

100.01  100.0%  Loose  (25101-000, Qty:l) 


Power  Supply  (Summary) 

No  Output  25.7% 
Falls  To  Transfer  18.1% 
Incorrect  Voltage  16.6% 
Distribution  System  Malfunction  14.3% 
Generation  System  Malfunction  12.7% 
Degraded  Operation  6.8% 
Connector  Failure  5.8% 


Power  Supply 

Incorrect  Voltage 

25.9% 

23.4% 

No  Output 

25.9% 

23.4% 

Distribution  System  Malfunction 

11.9% 

10.8% 

Connector  Failure 

10.8% 

9.7% 

Generation  System  Malfunction 

10.5% 

9.5% 

Plastic  Op  Amps  S  Diodes  Failure  9.8% 

8.8% 

Transmission  Sys.  Failure 

5.3% 

4.8% 

Un)cnown 

4.2% 

Other  (<%5) 

5.5% 

Capacitor  Failure 

3.2% 

Potentiometer  Failure 

2.2% 

Battery  Failure 

NR 

Switching  Circuit  Failure 

NR 

Inverter  Circuit  Failure 

NR 

Sources: 2 

Incorrect  Voltage  (24996-000,50.0%),  Incorrect  voltage 
(24997-000,50.0%) 

Failure  to  Supply  Voltage  (24996-000,50.0%),  Failure  to 
supply  voltage  (24997-000,50.0%) 

Distribution  system  malfunction  (24997-000,43.0%) 

Specifically (  Board  Connectors)  (24996-000,44.8%) 

Generation  system  malfunction  (24997-000,38.0%) 

Speclfically(  Plastic  op  amps  £  diodes)  (24996-000,40.7%) 

Transmission  system  malfunction  (24997-000,19.0%) 

Unitnown  (24996-000,19.4%) 

Specifically (  Small  Capacitors)  (24996-000,14.8%) 
Specifically (  Potentiometers)  (24996-000,10.3%) 

Batteries  (24996-000, NR) 

Switching  Circuits  (24996-000, NR) 

Inverter  Circuits  (24996-000, NR) 


Power  Supply, Public  Utilities 

Distribution  System  Malfunction  53.1%  53.1% 

Generation  System  Malfunction  46.9%  46.9% 


Other  -  0.0% 

Transmission  Sys.  Failure  NR 


Sources : 1 

Distribution  System  Malfunction  (24996-000,43.0%) 
Generation  System  Malfunction  (24996-000,38.0%) 

Transmission  System  Mai function- 19  (24996-000, NR) 
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Part  Failure 

Desc.  Mode/Msch 

Norm 

Dist. 

Fail 

Dist. 

Power  Supply, Uninterruptable 

Fails  To  Transfer 

47.1% 

40.0% 

No  Output 

35.3% 

30.0% 

Degraded  Operation 

17.6% 

15.0% 

Unknown 

15.0% 

Other 

0.0% 

Inverter  circuit  Failure 

NR 

Switching  Circuit  Failure 

NR 

Battery  Failure 

NR 

Power  Supply, Uninterruptable, 

Single  Phase, 

Static 

Fails  To  Transfer 

50.0% 

40.0% 

No  Output 

37.5% 

30.0% 

Degraded  Operation 

12.5% 

10.0% 

Unknown 

20.0% 

_ Failure  Distribution  Sumnmries 

D*ta  ' 

Source (a) /Dotalla 

OourceatZ 

Catasttophic-Falla  To  Transfer  (18175-000,40.0%) 
Catastrophic-No  Output  (18175'-000,  30  .0%) 

Degraded  (18175-000,15.0%) 

Un)tnowr,  (18175-000,  15.0%) 

Inverter  circuits  (24997-000, NR) 

Switching  circuits  (24997-000, NR) 

Batteries  (24997-000, NR) 


InverterSources:! 

Catastrophic-Fails  To  Transfer  (18175-000,40.0%) 
Catastrophlc-No  Output  (18175-000,30.0%) 

Degraded  (18175-000,10.0%) 

Un)cnown  (18175-000,20.0%) 


3-155 


Power  Supply, Uninterruptable, Three  Phase, InverterSources:! 


Fails  To  Transfer  66.7%  58.0%  Catastrophic-Fails  To  Transfer  (18175-000,40.0%) 

Degraded  Operation  33.3%  29.0%  Degraded  (18175-000,20.0%) 

Un)tnown  13.0%  Un)inown  (18175-000,9.0%) 

Other  0.0% 

No  Output  NR  Catastrophic-No  Output  (18175-000, NR) 


Precipitator, Electrical, Pollution  Control 
Electrical  Failure  75.0% 


Sources : 1 

75.0%  Electrical  Failures  (24996-000,75.0%) 


Mechanical  Failure 


25.0%  25.0%  Mechanical  Failures  (24996-000,25.0%) 


Precipitator, Equipnvent ,  Pollut ion  Control 


Mechanical  Failure 

36.9% 

Corroded 

20.2% 

Electrical  Failure 

19.0% 

Slurry  Pipelines 

13 . 1% 

Instrument  Failure 

10.7% 

Unknown 

Sources : 1 

31.0%  Mechanical  Malfunction  (24996-000,31.0%) 
17.0%  Corrosion  and  Erosion  (24996-000,17.0%) 
16.0%  Elwctrical  Malfunction  (24996-000,16.0%) 
11.0%  Slurry  Pipelines  (24996-000,11.0%) 

9.0%  Instrument  Malfunction  (24996-000,9.0%) 
16.0%  Un)cnown  (24996-000,16.0%) 
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3-156  Failure  Distribution  Summaries 


FMD-91 


Part  Failura  Norm  Fall  Data 

Oesc.  Moda/Mach  Dlat.  Dlst.  Sourca(s) /Datails 


Praformad  Packing, Talaacope, Pan  MllS  Sourcaail 

Agad/Deterloratad  100.0%  100.0%  Datarloratad/Aged  -  Intarnal  Molstura  (25101-000, Otyil) 


Printad  Wiring  Assy 
Opanad 

Opan  Platad  Through  Hoiu 


Short ad 

IC  Failure 
Resistor  Failure 
Semiconductor  Failure 
Capacitor  Failure 
Unknown 


Sources >3 

35.8%  33.3%  Opena-Excesslve  Axial  Force  On  Pins  (10722-000, Qty:l) ,  Path 

Open-Plating  Voids  In  Barrel  Metal  (10722-000, Qty:l) 

20.0%  18.6%  Printad  Wire  Board  /  Solder  Joints  (18504-021,38.0%), 

Failures  (Reliability)  Open  PT  holes  (24997-000, NR) , 

Failures  (Raliablllty)  Dialectrlc  breakdwn/LowI.R. 
(24997-000, NR) 

17.9%  16.7%  intra  Layer  Short-Organic  Contamination  (10722-000, Qty:l) , 

Manufacturing  Defects (Quality)  Short  circuits  (24997-000, NR) 

12.1%  11.3%  Integrated  Circuits  (18504-021,23.0%) 

5.8%  5.4%  Resistors  (18504-021,11.0%) 

5.3%  4.9%  Semiconductors  (18504-021,10.0%) 

3.2%  2.9%  Capacitors  (18504-021,6.0%) 

-  5.9%  Unknown  (18504-021,12.0%) 


Other  (<%2) 

Connector  Failure 


0.9% 

0.9%  Connectors  (18504-021,1.9%) 


Manufacturing  Defects 

Open  Circuit 
Fatigue 

Mechanical  Damage 


NR  Manufacturing  Defects (Quality)  Line  uniformity 

(24997-000, NR),  Manufacturing  Defects (Quality)  Missing  lands 
(24997-000, NR) 

NR  Manufacturing  Defects (Quality)  Open  circuits  (24997-000, NR) 

NR  Failures  (Reliability)  Open  circuit  (Fatigue) 

(24 997-000, NR) 

NR  Failures  (Reliability)  Mechanical  damage  (24997-000, NR) 


Printer, High  Speed  Sources:! 

IC  Failure  31.1%  10.4%  Defective  IC  (19542-000,10.5%) 

Motor  Failure  29.3%  9.8%  Motor  t  Roller  Are  Defective  (19542-000,0.9%),  Motor 

Defective  (19542-000,1.8%),  Motor  Jammed  (19542-000,0.9%), 
Motor  Not  Working  Properly  (19542-000,1.8%),  Motor  Shorted 
(19542-000,0.9%),  Ribbon  Motor  Inoperative  (19542-000,0.9%), 
Stepper  Motor  Defective  (19542-000,1.8%),  Stepper  Motor  Is 
Inoperative  (19542-000,0.9%) 


Belt  Failure  18.6%  6.2%  Belt  Is  Slipping  (19542-000,0.9%),  Timing  Belt  t  Pulley 

Worn  Out  (19542-000,0.9%),  Timing  Belt  Broken 
(19542-000,1.8%),  Timing  Belt  Damaged  &  Worn  Out 
(19542-000,0.9%),  Timing  Belt  Worn  Out  (19542-000,1.8%) 

Shorted  10.7%  3.6%  AC  Input  Shorted  (19542-000,0.9%),  AC  Input  Shorted  Under 

Load  (19542-000,0.9%),  Over  Current,  Shorted 
(19542-000,1.8%) 

Transistor  Failure  10.4%  3.5%  Defective  Transistor  (19542-000,3.5%) 

Unknown  -  33.0%  Unknown  (19542-000,0.9%)  (19542-000,32.5%) 

Induced  -  3.5%  Parts  Missing  (19542-000,3.5%) 


Other  (<%6) 


30.1% 
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Failure  Distribution  Summaries  3-157 


FMD-91 _ 

Norm  Fall  Data 
Dlst.  Dlit,  Source (s) /Datalla 


Part  Failure 
Desc.  Mode/Mttch 


Take-up  Reel  Failure 


2.7«  Problem  With  Take  Up  (19542-000,0.9%),  Taka  Up  Reel  Latch 
la  Inoperative  (19342-000,1.8%) 


Out  of  Adjustment 

2.7% 

Loose 

2.6% 

Sensor  Failure 

1.8% 

Paper  Feed  Sys.  Failure 

1.8% 

Other 

1.8% 

Bent /Dented/Warped 

1.8% 

Ribbon  Worn 

1.8% 

Potentiometer  Failure 

0.9% 

Mechanical  Failure 

0.9% 

Hammer  Blower  Failure 

0.9% 

Mechanical  Damage 

0.9% 

Broken 

0.9% 

Ribbon  Skewing 

0.9% 

Bearing  Failure 

0.9% 

Needs  Replacement 

0.9% 

Wire  Failure 

0.9% 

Jammed/Stuck 

0.9% 

Paper  Spindle  Failure 

0.9% 

Pully  Failure 

0.9% 

Resistor  Failure 

0.9% 

Switch  Failure 

0.9% 

Transformer  Failure 

0.9% 

Printer, Low  Speed 

Blown  Fuse 

66.6%  33.4% 

IC  Failure 

33.4%  16.7% 

Other  (<%10) 

-  49,9% 

Capacitor  Failure 

8.3% 

Relay  Failure 

8.3% 

Switch  Failure 

8.3% 

Tear  Bar  Failure 

8.3% 

Line  Feed  Failure 

8.3% 

Transformer  Failure 

8.3% 

Roller  Pressure  Is  Low  -  Needs  Adjustment  (19542-000,0.9%), 
Roller  Pressure  Needs  Ajustment  (19542-000,0.9%),  Top  Roller 
Pressure  Needs  Adjustment  (19542-000,0.9%) 

Loose  Pulley  (19542-000,2.6%) 

Defective  Sensor  (19542-000,1.8%) 

Paper  Feed  Not  Working  (19542-000,1.8%) 

Paper  Spindle  Tension  Low  (19542-000,1.8%) 

Print  Fingers  Bent  (19542-000,1.8%) 

RllAon  Worn  Out  (19542-000,1.8%) 

Defective  Potentiometer  (19542-000,0.9%) 

Feeding  Mechanism  Needs  Repair  (19542-000,0.9%) 

Hammer  Blower  Noisy  (19542-000,0.9%) 

Hammer  Driver  Damaged  (19542-000,0.9%) 

Hammer  Head  Broken  (19542-000,0.9%) 

Has  Ribbon  Skewing  Problem  (19542-000,0.9%) 

Bearings  Worn  Out.  Requires  Replacement  (19542-000,0.9%) 

Needs  Overhaul  (19542-000,0.9%) 

Needs  Wire  Replacement  (19542-000,0.9%) 

Paper  Feeding  Mechanism  Jammed  (19542-000,0.9%) 

Paper  Spindle  Rotation  Slow  (19542-000,0.9%) 

Pulley  Broken  (19542-000,0.9%) 

Resistor  R-35,  Is  Open  (19542-000,0.9%) 

Ribbon  Worn  Out  fi  Bad  Switch  (19542-000,0.9%) 

Transformer  Has  Open  Lead  (19542-000,0.9%) 


Sources:! 

Fuse  Blown  Out  (19542-000,33.3%) 

Defective  IC  (19542-000,16.7%) 

Def«ictlve  Capacitor  (19542-000,8.3%) 
Defective  Relay  (19542-000,8.3%) 

Defective  Switch  (19542-000,8.3%) 

Tear  Bar  Broken  (19542-000,8.3%) 

Terminal  Will  Not  Line  Feed  (19542-000,8.3%) 
Transformer  Shorted  (19542-000,8.3%) 
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Part  Pailutit 

Oeac.  Mod«/Mech 

Norm 
Dist . 

Fail 

Diat, 

Data 

Source (a) /Detalla 

Ptinter,Plott«r,Digital,X-Y 

Sourcea ; 1 

Mechanlca.X  Fallura 

59.0% 

59.0% 

Mechanical  (24997-000,59.0%) 

Electronic  Circuit  Failure 

41.0% 

41.0% 

Electronlca  (24997-000,41.0%) 

Pulley 

Sources : 1 

Worn 

100.0%  77.8% 

Due  To  Excessive  Use  (19542-000,33.3%),  Worn  Out 
(19542-000,44.4%) 

Un)inown 

-  22.2% 

Unicnown  (19542-000,22.2%) 

Pump  (Summary) 

Lea)(ing 

55. 0% 

No  Operation 

13.6% 

Shorted 

12.9% 

Seal/Gasicet  Failure 

9.4% 

Degraded  Operation 

9.1% 

Pump 

Sources: 8 

l.ea)(ing 

58.9%  30.4%  Laa)c  (24990-000,50.0%)  (24994-000,25.6%),  Lea)clng 

No  Operation 

(20609-000,  Oty:  877)  (24992-000,53.0%) 

16.5%  8.5%  No  Transmission  (24990-000,50.0%),  No  Operation 

Shorted 

(20609-000, Qty: 82) ,  Catastrophic-Falls  While  Running 
(18175-000,6.0%) 

14.2%  7.3%  Short  (24994-000,51.3%) 

Seal/Gas)(et  Failure 

10.3%  5.3%  Cylinder  Seals  (24996-000,55.0%) 

Unltnown 

-  24.8%  Unitnovm  (18175-000,92.0%)  (19542-000,7.1%) 

Induced 

(19542-000,28.6%)  (20609-000,Qty:ll)  (20609-000, Qty: 449) 
(24996-000,39.0%)  (25036-000, NR) 

3,1%  Defective  Component  (19542-000,21.4%) 

Other  (<%6) 

-  20.6% 

Out  of  Adjustment 

3.5%  Needs  Adjustment  (19542-000,7,1%),  Out  of  Adjustment 

Degraded  Operation 

(20609-000, Qtyi420) 

3.3%  Low  Pressure  (19542-000,14.3%),  Output  Pressure  Very  Low 

Worn 

(19542-000,7.1%),  Degraded  (18175-000,2,0%) 

3.2%  Worn  Out  (20609-000, 0ty:533) 

Bearing  Failure 

3.0%  Bearings  (24996-000,31.0%) 

Opened 

2.6%  Open  (24994-000,18.0%) 

Mechanical  Failure 

1.5%  Case  Failure  (24996-000,15.0%) 

Chec)c  Valve  Failure 

1.0%  Defective  Chec)t  Valve  (19542-000,7.1%) 

High  Current 

1.0%  Has  High  ION  Current  (19542-000,7.1%) 

Drift 

0.7%  Drift  (24994-000,5.1%) 

Cooling  Failure 

0.7%  Cooling  (24996-000,7.5%) 

Intermittent  Operation 

<0.1%  Intermittent  (20609-000, Qty :4) 

Loss  of  Lubrication 

<0.1%  Loss  cf  Lubrication  (20609-000, Qty:2) 
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Failui^  Distribution  Summaries  3-159 

Part  Failure 

Deac.  Mode/Mech 

Norm 
Dist . 

Fall  Data 

Flat.  Source(s) /Details 

Pump  (continued) 

Other  (continued) 

Burned/Charred 

<0.1%  Burned  (20609-000, Qtytl) 

Fatigue 

NR  Material  Fatigue  (25036-000, NR) 

Corroded 

NR  Corrosion  (25036-000, NR) 

Cavitation 

NR  Cavitation  (25036-000, NR) 

Pump, Centrifugal  (Summary) 

Falla  During  Operation 

Sl.1% 

Degraded  Operation 

33.1% 

Fails  to  Start 

IS. 8% 

Pump, Cent  r i f uga 1 

Sources: 1 

Fails  to  Start 

74.6% 

33.3%  Catastrophic-Does  Not  Start  (18175-000,100.0%) 

Degraded  Operation 

16.4% 

7.3%  Degraded  (18173-000,8.0%)  (13175-000,14.0%) 

Falla  During  Operation 

9.0% 

4.0%  Catastrophic-Fails  While  Running  (13175-000,5.0%) 

(18175-000,7.0%) 

Un)tnown 

55.3%  Un)tnown  (18175-000,79.0%)  (18175-000,87,0%) 

Pump, Centrifugal, Boric  Acid  Transfer 

Sources ; 1 

Degraded  Operation 

60.0% 

22.0%  Degraded  (18175-000,8.0%)  (18175-000,25.0%) 

(18175-000,33.0%) 

Fails  During  Operation 

40.0% 

14.7%  Catastrophic-Fails  While  Running  (18175-000,2.0%) 

(18175-000,9.0%)  (18175-000,33.0%) 

Un)«nown 

63.3%  Unitnown  (18175-000,34.0%)  (18175-000,66.0%) 

(18175-000,90.0%) 

Pump, Centrifugal, Boron  Injection 

Sources:! 

Fails  During  Operation 

74.3% 

17.3%  Catastrophic-Fails  While  Running  (18175-000,1.0%) 

(18175-000,2.0%)  (18175-000,49.0%) 

Degraded  Operation 

25.7% 

6.0%  Degraded  (18175-000,3.0%)  (18175-000,7.0%)  (18175-000,8.0%) 

Un)cnown 

76.7%  Un)tnown  (18175-000,48.0%)  (18175-000,91.0%) 

(18175-000,91.0%) 

Pump, Centrifugal, Changing/High  Speed 

Sources : 1 

Degraded  Operation 

67.4% 

31.0%  Degraded  (18175-000,31.0%) 

Falls  During  Operation 

32.6% 

15.0%  Catastrophic-Pails  While  Running  (18175-000,15.0%) 

Un)cnown 

54.0%  Unitnown  (18175-000,54.0%) 

RelisbUity  Analysis  Center  (RAC)  •  201  MiU  St.,  Rome>  NY  13440  •  315-337-0900 


FMD-91 


3-160  Failure  Distribution  Summaries _ 

P»rt  Failure  Norm  Fall 

Oesc.  Mode/Mech  Dlst.  Disc. 


Pump, Centrifugal, Circulating  Water 
Falls  During  Operation 

82.4% 

14.0% 

Degraded  Operation 

17.6% 

3.0% 

Unknown 

83.0% 

Pump, Centrifugal, Condenser 


Degraded  Operation  70,8%  8.5% 

Fails  During  Operation  29.2%  3.5% 

Unknown  -  88.0% 


Pump, Centrifugal,  Condenser,  Booster 


Degraded  Operation  91.2%  26.0% 
Fails  During  Operation  8.8%  2.5% 
Unknown  -  71.5% 


Puirp,  Centrifugal,  Condenser, 

Circulation 

Degraded  Operation 

70.4% 

38.0% 

Fails  During  Operation 

29.6% 

16.0% 

Unknown 

46.0% 

Pump,  Centrifugal,  Condenser,  Motor 


Degraded  Operation  62.3%  27,0% 
Fails  During  Operation  37.7%  16.3% 
Unknown  -  56.7% 


Pump,  Centrifugal, Control  Rod,  Drive 


Degraded  Operation 

92.5% 

74.0% 

Fails  During  Operation 

7.5% 

6.0% 

Unknown 

20.0% 

Data 

Source (a) /Details 


Sources : 1 

Catastrophic-Pails  Wiiile  Running  (18175-000,14.0%) 
Degraded  (18175-000,3.0%) 

Unknown  (18175-000,83.0%) 


Sources : 1 

Degraded  (18175-000,7.0%)  (18175-000,10.0%) 

Catastrophic-Fails  While  Running  (18175-000,2.0%) 
(18175-000,5.0%) 

Unknown  (18175-000,88.0%)  (18175-000,88.0%) 


Sources : 1 

Degraded  (18175-000,15.0%)  (18175-000,37.0%) 
Catastrophic-Fails  While  Running  (18175-000,5.0%) 
Unknown  (18175-000,58.0%)  (18175-000,85.0%) 


Sources;! 

Degraded  (18175-000,38.0%)  (18175-000,38.0%) 

Catastrophic-Fails  While  Running  (18175-000,16.0%) 
(18175-000,16.0%) 

Unknown  (18175-000,46.0%)  (18175-000,46.0%) 


Sources : 1 

Degraded  (18175-000,4.0%)  (18175-000,18.0%) 
(18175-000,59.0%) 

CatastrophJc-Fails  While  Running  (18175-000,12.0%) 
(18175-000, 18.0%)  (18175-000, 19,0%) 

Unknown  (18175-000,23.0%)  (18175-000,70.0%) 
(18175-000, 77..0%) 


Sources : 1 

Degraded  (18175-000,74.0%)  (18175-000,74.0%) 

Catastrophic-Fails  While  Running  (18175-000,6.0%) 
(18175-000,6.0%) 

Unknown  (18175-000,20.0%)  (18175-000,20.0%) 


Reliability  Analysis  Center  (RAC)  •  201  Mill  St,  Rente,  NY  13440  •  315-337-0900 


Failure  Distribution  Summaries  3-161 


FMD-91  _ 

Norm  Fall  Data 
Dlat.  Olat.  Source (a) /Detalla 


Part  Failure 
Duac.  Mode/ Me ch 


Pump,  Centrifugal,  Cooling 
Fails  During  Operation 


Sources : 1 

100.0%  100.0%  Catastrophic-Falls  While  Running  (18175-000,100.0%) 


Pump,  Centrifugal, Cooling, Water 
Degraded  Operation 


Sources : 1 

40.4%  9.0%  Degraded  (18175-000,1.0%)  (18175-000,4.0%)  (18175-000,5.0%) 

(18175-000,6.0%)  (18175-000,6.0%)  (18175-000,  8.0%) 
(18175-000,33.0%) 


Falls  During  Operation  38.5%  8.6%  Catastrophic-Falls  While  Running  (18175-000,2.0%) 

(18175-000,4.0%)  (18175-000,5.0%)  (18175-000,6.0%) 
(18175-000, 18 . 0%)  (18175-000,25 . 0%) 


Falls  to  Start 


21.2%  4.7%  Catastrophic-Falls  To  Start  (18175-000,33.0%) 


Un)cnown  -  77,7%  Unlcnown  (18175-000,34.0%)  (18175-000,67.0%) 

(18175-000,77.0%)  (18175-000,89.0%)  (18175-000,92.0%) 
(18175-000,92.0%)  (18175-000,93.0%) 


Pump, Centrifugal, Reactor  Building  CCW 


Degraded  Operation 

82.4% 

14.0% 

Fails  During  Operation 

17.6% 

3.0% 

Un)cnown 

83.0% 

Sources : 1 

Degraded  (18175-000,14.0%) 

Catastrophic-Fails  While  Running  (18175-000,3.0%) 
Unjcnown  (18175-000,  83.0%) 


Pump, Centrifugal, Reactor  Feedwater 


Fails  During  Operation 

56.9% 

12.3% 

Degraded  Operation 

43.1% 

9.3% 

Unlcnown 

78.3% 

Sources:! 

Catastrophic-Fails  While  Running  (18175-000,5.0%) 
(18175-000,9.0%)  (18175-000,23.0%) 

Degraded  (18175-000,1.0%)  (18175-000,2.0%) 
(18175-000,25.0%) 

Unlcnown  (18175-000, ';2 .0%)  (18175-000,89.0%) 
(18175-000,94,0%) 


Pump,Centrlfugal, Residual  Heat  Remova  Sources:! 


Degraded  Operation  50.7%  15.0%  Degraded  (18175-000,7.0%)  (18175-000,16.0%) 

(18175-000,16.0%)  (18175-000,16.0%)  (18175-000,20.0%) 

Fails  During  Operation  49.3%  14.6%  Catastrophic-Fails  While  Running  (18175-000,6.0%) 

(18175-000,10.0%)  (18175-000,10.0%)  (18175-000,16.0%) 
(18175-000,31.0%) 

Un)cnown  -  70.4%  Unlcnown  (18175-000,  62.0%)  (18175-000,68.0%) 

(18175-000,70.0%)  (18175-000,74.0%)  (18175-000,78.0%) 


Pump,  Centrifugal, Salt  Water  Injection 


Fails  During  Operation 

82.8% 

24.0% 

Degraded  Operation 

17.2% 

5.0% 

Unlcnown 

71.0% 

Sources : 1 

Catastrophic-Fails  While  Running  (18175-000,24.0%) 
Degraded  (18175-000,5.0%) 

Unlcnown  (18175-000,71.0%) 


ReliabUity  Analysis  Center  (RAC)  •  201  Mill  St.,  Rome,  NY  13440  •  315-337-0900 
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3-162  Failure  Distribution  Summaries  FMD-91 

Part  Failure 

Norm 

Fall 

Data 

Dose.  Mode/Mech 

Dist . 

Dist. 

Source (s) /Details 

Punip,  Centrifugal,  Service 

Sources:! 

Fails  During  Operation 

88.4% 

53.5% 

Catastrophic-Fails  While  Running 
(18175-000, 100.0%) 

(18175-000,7.0%) 

Degraded  Operation 

Unknown 

11.6% 

7.0% 

39.5% 

Degraded  (18175-000,14.0%) 

Unknown  (18175-000,79.0%) 

Pump, Centrifugal, Service, Alternat ing 

Sources:! 

Degraded  Operation 

52.2% 

12.0% 

Degraded  (18175-000,12.0%) 

Fails  During  Operation 

47.8% 

11.0% 

Catastrophic-Fails  While  Running 

(18175-000,11.0%) 

Unknovm  -  77,0%  Unknown  (18175-000,77.0%) 


Pump,  Centrifugal, Service, Booster 


Degraded  Operation  55.6%  31.3% 
Fails  During  Operation  44,4%  25.0% 
Unknown  -  43.8% 


Sources:! 

Degraded  (18175-000,25.0%) 

Catastrophic-Fails  While  Running  (18175-000,20.0%) 
Unknown  (18175-000,35.0%) 


Pump, Centrifugal, Service, Continuous 


Degraded  Operation 

76.2% 

16.0% 

Fails  During  Operation 

23.8% 

5.0% 

Unknown 

79.0% 

Pump, Centrifugal,  Service,  Salt  Water 

Fails  During  Operation 

100.0% 

100 

.0% 

Pump,  Centrifugal, Service, Standby 

Fails  During  Operation 

57.1% 

57, 

,1% 

Fails  to  Start 

42.9% 

42. 

,9% 

Pump, Centrifugal, Service,  Water 


Falla  During  Operation  64.8%  33.1% 

Degraded  Operation  35.2%  18.0% 

Unknown  -  48.9% 


Sources : 1 

Degraded  (18175-000,16.0%) 

Catastrophic-Fails  Wliile  Running  (18175-000,5.0%) 
Unknown  (18175-000,79.0%) 


Sources:! 

Catastrophic-Fails  While  Running  (18175-000,100.0%) 


Sources:! 

Catastrophic-Falls  While  Running  (18175-000,100.0%) 
(18175-000,100.0%)  (18175-000,100.0%)  (18175-000,100.0%) 

Catastrophic-Does  Not  Start  (18175-000,100.0%) 
(18175-000,100.0%),  Catastrophic-Fails  To  Start 
(18175-000,100.0%) 


Sources : 1 

Catastrohic-Fails  While  Running  (16175-000,73.0%), 
Catastrophic-Fails  While  Running  (18175-000,12.0%) 
(18175-000,31.0%)  (18175-000,33.0%) 

Degraded  (18175-000,15.0%)  (18175-000,20.0%) 
(18175-000,22.0%)  (18175-000,24.0%) 

Unknown  (18175-000,45.0%)  (18175-000,54.0%) 
(18175-000,57.0%)  (18175-000,64.0%) 


Reliability  Analysis  Center  (RAC)  •  201  MiU  St,  Rome,  NY  13440  •  315-337-0900 


Failure  Distribution  Summaries  3-163 


FMD-91 


Part  Failure  Norm  Fail 

Desc.  Mode/Mech  Dist.  Dist. 


Pump, Centrifugal, Steam  Gen  Feed 


Falls  During  Operation 

60.4% 

21.3% 

Degraded  Operation 

39.6% 

14.0% 

Unknowri 

64.7% 

Pump, Centrifugal,  System  Composite 
Degraded  Operation 

80.0%  16.0% 

Fails  During  Operation 

20.0%  4.0% 

Unknown 

-  80.0% 

Pump, Hydraulic  (Summary) 

Leaking 

64.4% 

Cracked/Fractured 

9.5% 

Improper  Flow 

7.0% 

Noisy 

6.6% 

No  Operation 

5.1% 

Out  of  Spec. 

4.0% 

Intermittent  Operation 

3.6% 

Pump, Hydraulic,  Centrifugal 

Leaking 

58.8% 

51.4% 

No  Operation 

12.1% 

10.5% 

Cracked/Fractured 

9.7% 

8.5% 

Noisy 

7.8% 

6.8% 

Out  of  Spec. 

7.0% 

6.1% 

Iitfiroper  Flow 

4.7% 

4.1% 

Other  (<%4) 

12.6% 

Intermittent  Operation 

2.7% 

Displaced 

2.7% 

Unstable  Operation 

1.7% 

Excessive  Vibration 

1.7% 

Overheated 

0.7% 

Seized 

0.7% 

Spurious/False  Operation 

0.7% 

Out  of  Adjustment 

0.3% 

Stuck  Open 

0.3% 

Corroded 

0.3% 

Contaminated 

0.3% 

Data 

Source (s) /Details 


Sources : 1 

Catastrophic-Fails  While  Running  (18175-000,11.0%) 
(18175-000,16.0%)  (18175-000,37.0%) 

Degraded  (18175-000,13.0%)  (18175-000,14.0%) 
(18175-000,15.0%) 

Un)tnown  (18175-000,50.0%)  (18175-000,69.0%) 
(18175-000,75.0%) 

Sources : 1 

Degraded  (18175-000,16.0%) 

Catastrophic-Fails  While  Running  (18175-000,4.0%) 
Un)tnovm  (18175-000,80.0%) 


Sources : 1 

Leaking  (20609-000, Qty:151) 

No  Operation  (20609-000, Qty:31) 
Cracked/Fractured  (20609-000, Qty: 25) 
Noisy  (20609-000, Qty;20) 

Out  of  Specliluatlon  (20609-000, Qty:18) 
In^roper  Flow  (20609-000, Qty!l2) 

Intermittent  (20609-000, Qty;8) 

Displaced  (20609-000, 0ty:8) 

Unstable  (20609-000, Qty :5) 

Vibrating  (20609-000, 0ty:5) 

Overheated  (20609-000,  Qty: 2) 

Seized  (20609-000, Qty: 2) 

False  Response  (20609-000, Qty:2) 

Out  of  Adjustment  (20609-000, Qty:l) 
Stuck  Open  (20609-000, Qty: 1) 

Corroded  (20609-000, Qty:l) 

Contaminated  (20609-000, Qty :1) 
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3-164  Failure  Distribution  Summaries _ 

Part  Failure  Norm  Fall  Data 

Deac.  Mods/Mech  Dlat.  Diat.  Source(a) /Detalla 


FMD-91 


Pump, Kydraul Ic, Centrifugal  (continued) 
Other  (continued) 

Breach 


0.3%  Breach  <20609-000, Oty:  1) 


Pump,  Hydraulic,  Goar 


Leajiing- 

100. 0% 

100.0% 

Pump,  Hydraulic,  Impeller 
Lea)(lng 

69.2% 

69.2% 

Noisy 

..Yi.4% 

15.4% 

Breach 

7.7% 

7.7% 

No  Operation 

7.7% 

7.7% 

Pump, Hydraulic,  Manual 

Lea)cing 

53.9%  53.9% 

Iirproper  Flow 

46.1%  46.1% 

Pump, Hydraulic,  Piston 
Crac)(ed/Fractured 

41.5% 

38.6% 

Noisy 

23.6% 

21.9% 

Intermittent  Operation 

16.0% 

14.9% 

Out  of  Spec. 

10.4% 

9.6% 

No  Operation 

4.7% 

4.4% 

Improper  Flow 

3.8% 

3.5% 

Other  (<%3) 

.  .  . 

7.0% 

Unstable  Operation 

1.8% 

Lea)clng 

1.8% 

Out  of  Adjustment 

0.9% 

Spurious/False  Operation 

0.9% 

Displaced 

0.9% 

Breach 

0.9% 

Sourcea : 1 

Lea)tinq  (20609-000, Qty:26e) 


Sourcea:! 

Leaiclng  (20609-000, Qty: 9) 
Nolay  (20609-000, Qty:2) 

Breach  (20609-000,  Qty:  1) 

No  Operation  (20609-000, Cty:l) 


Sources:! 

Lea)cing  (20609-000, (3ty:4!) 
Improper  Flow  (20609-000, Qty: 35) 


Sources : 1 

CraOted/Fractured  (20609-000, Qty: 44) 
Noisy  (20609-000, Qty:25) 

Intermittent  (20609-000, Qty: 17) 

Out  of  Specification  (20609-000, Qty: !!) 
No  Operation  (20609-000, Qty :5) 

Improper  Flow  (20609-000,Qty;4) 

Unstable  (20609-000, Qty:2) 

Lealcing  (20609-000, Qty:2) 

Out  of  Adjustment  (20609-000, Qty:!) 
False  Response  (20609-000, Qty: 1) 
Displaced  (20609-000, Qty:l) 

Breach  (20609-000, Qty:!) 


ReliabUity  AmUysis  Center  (RAC)  •  201  MiU  St,  Rome,  NY  13440  •  315-337-0900 


Failure  Distribution  Summaries  3-165 


FMD-91 _ _ 

Norm  Fall  0«t* 

Dlst.  Dlst.  Source(s) /Details 


Part  Failure 
Desc .  Mode/Mech 


Pump, Hydraulic,  Platon,  Axial 
Intermittent  Operation 


Sources  1 1 

50.0%  50.0%  Intermittent  (20609-000, Qty:l) 


Stuck  Closed 


50.0%  50.0%  Stuck  Closed  (20609-000, Qty:l) 


Pump, Hydraulic,  Piston, Radial 
Leaking 

Noisy 


Sources:! 

50.0%  50.0%  Leaking  (20609-000, Oty: 1) 

50.0%  50.0%  Noisy  (20609-000, Qty:l) 


Pump, Positive  Dlsplacemen  (Summary) 


Degraded  Operation 

Fails  During  Operation 

68.8% 

31.2% 

Pump,Positive  Displacemen 

Fails  During  Operation 

94.1% 

8.0% 

Degraded  Operation 

5.9% 

0.5% 

Unknown 

91.5% 

Sources : 1 

Catastrophic-Fails  While  Running  (18175-000,7.0%) 
(18175-000,9.0%) 

Degraded  (18175-000,1.0%) 

Unknown  (18175-000,  90.0%)  (18175-000,93.0%) 


Pump, Positive  Dlsplacemen, Service, Composite 


Falls  During  Operation 

90.0% 

9.0% 

Degraded  Operation 

10.0% 

1.0% 

Unknown 

90.0% 

Sources:! 

Catastrophic-Fails  While  Running  (18175-000,9.0%) 
Degraded  (18175-000,1.0%) 

Unknown  (18175-000,  90.0%) 


Pump, Positive  Dlsplacemen, Service, Continuous  Sources:! 


Degraded  Operation  81.9%  34.7%  Degraded  (18175-000,14.0%)  (18175-000,45.0%) 

(18175-000,45.0%) 

Fails  During  Operation  18.1%  7.7%  Catastrophic-Fails  When  Running  (18175-000,10.0%), 

Catastrohlc-Falls  While  Running  (18175-000.10.0%), 
Catastsrophic-Falls  While  Running  (18175-000,3.0%) 

Unknown  -  57.7%  Unknown  (181^5-000, 45.0%)  (18175-000,45.0%) 

(18175-000,83.0%) 


Quadrant  Fire  Contrl  Sources :2 

Out  of  Adjustment  26.3%  17.9%  Loose  ClaiTp(s)  -  Out  Of  Adjustment  (25101-000, Qty:  1) ,  Out 

Of  Adjustment  -  Binding/Sticking  (25101-000, Qty:l) 
(25101-000, Qty :1) ,  Vibration  -  Out  Of  Adjustment 
(25101-000, Qty:l),  Out  Of  Adjustment  (25101-000, Qty:l) 
(25101-000, 0ty;3) ,  Out  Of  Adjustment  -  Out  Of  Adjustment 
(25101-000, Qty: 1) ,  Loose  Screw(s)  -  Out  Of  Adjustment 
(25101-000,  Qty:  1) 

Broken  23.7%  16.1%  Part  Struck/Damaged  -  Inop/Unserviceable  (25101-000,Qty : 1) , 

Broken/Damaged  (25101-000, Qty:l)  (25101-000, Qty:l) 
(25101-000, Qty: 1)  (25101-000, Qty:2)  (25101-000, Qty:2) ,  Part 
St ruck /Damaged  -  Broken /Damaged  (25101-000,  Qty: 1) 
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3-166  Failure  Distribution  Summaries  FMD-91 


Part 

Failure 

Norm 

Fall 

Data 

Oesc . 

Mode/Mooh 

Dlst . 

Dlst . 

Source (s) /Details 

Quadrant  Fire  Contrl  (continued) 

Excessive  Play  21.1%  14.3%  Excessive  Play  (25101-000, Qty:l)  (25101-000, Qty:l) 


(25101-000, Qty!2) ,  Poor  Design  -  Excessive  Play 
(25101-000, Qty!4) 

Worn  10.5%  7.:.%  Worn/Strlpped  -  Out  Of  Adjustment  (25101-000, Qty:l) 

(25101-000, Qty:l) ,  Worn  -  Out  Of  Adjustment 
(25101-000,Qty :1) ,  Worn  -  Out  Of  Synch  (25101-000, Qty: 1) 

Out  of  Synch.  10.5%  7.1%  Internal  Failure  -  Out  Of  Synch  (,Qty:l)  (25101-000, Qty :1) 

(25101-000, Qty:l) ,  Vibration  -  Out  Of  Synch 
(25101-000,Qty:l) ,  Out  Of  Synch  (25101-000, Qty : 1) 

Seal/Gasket  Failure  7.9%  5.4%  Seals  Worn  -  Leaking  Hydaullc  Oil  (25101-000, Qty : 1) ,  Seals 

Worn  -  Blnding/Stickinq  (25101-000, Qty:2) ,  Seals  Worn  - 
Corroded  (,Qty:l),  Seals  Worn  -  Selted  (,Qty:l) 

Induced  -  10.7%  Item  Abuse/Neglect  -  Broken/Damagod  (25101-000, Qty: 1) 


<25101-000, Oty:l)  (25101-000,Qty :1) ,  Improper  Adjustment  - 
Inaccurate  (25101-000, Qty : 1) ,  Item  Abuse/Neglect  -  Out  Of 
Synch  (25101-000, Qty:l) ,  Improper  Adjustment  -  Out  Of  Synch 
(25101-000, Qty: 1) 

Unknown  3.6%  Unknown  (25101-000, Qty: 1)  (25101-000, Qty:l) 

Other  «%6)  17.9% 

Lamp  Failure  3.6%  Internal  Failure  -  Inop  Fire  Control  Light 

(25101-000,Qty:2) 

Skipping  3.6%  Skips  (25101-000, Qty:2) ,  Internal  Failure  -  Skips  (,Qty:l), 

Worn  -  Skips  (,Qty:l) 

No  Operation  1.8%  Part  Struck/Damaged  -  Inop  Fire  Control  Light 

(25101-000, Qty: 1),  Poor  Design  -  Inop/Unserviceable  (,Qty:l) 

Moisture  Intrusion  1.8%  Internal  Moisture  (25101-000, Qty :1) 

Blnding/Stic)(ing  1.8%  Gears  Binding  -  Seized  (25101-000,  Qty:  1) 

Cracked/Fractured  1.8%  Cracked/Split-Inop  Fire  Conrol  Light  (25101-000, Oty:l) 

Loose  1.8%  Loose  Wlre(s)  -  Inop  Fire  Control  Light  (25101-000, Qty:l) 

Bearing  Failure  1.8%  Bearing  Failure  -  Excessive  Play  (25101-000,Qty : 1) 


Rail  i  Plate  Assy  Sources:! 

Broken  100.0%  88.9%  Broken/Damaged  (25101-000, Qty : 1)  (25101-000, Qty: 15) 

Induced  -  11.1%  Improper  Maintenance  -  Collapsod/Bent  (25101-000, Qty : 1) , 

Improper  Maintenance  -  Broken/Damaged  (25101-000, Qty:l) 


Rail  Assembly  Sources;! 

Broken  100.0%  75.0%  Broken/Damaged  (25101-000, 0ty:2) ,  Part  Struck/Damaged  - 

Broken /Damaged  (25101-000,  Qty:  1) 

Induced  -  25.0%  Inproper  Install  -  Broken  Damaged  (25101-000, Qty:i; 
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FMD-91  _ 

Norm  Fall  Data 
Dlat.  Dlat.  Source(s) /Details 


Part  Failure 
Desc.  Mode/Meuh 


Rear  Traverse  Assy 

Blndlng/Stl eking 


Sources : 1 

100.0%  100.0%  Blndlng/Stlcklng  (2510]-000,Qty:l) 


Recoil  Cylinder  Assy 
Contaminated 


Sources:! 

75.0%  75.0%  Contaminated  (25101-000, Qty:3) 


Cracked /Fractured 


25.0%  25.0%  Cracked/Spllt-Contamlnated  (25101-000, Qty: 1) 


Recorder, Cassette, Tape  Reel 
Unknown 


Sources: 2 

<0.1%  Unknown  (24996-000,  NR)  (24997-000, NR) 


Otlier 

Intermittent  Operation 
Incorrect  Drive  Speed 

No  Operation 

Output  Distortion 


NR  Distorted  or  Intermittent  Output  (24996-000, NR) 

NR  Incorrect  Drive  Speed  (24996-000, NR) ,  Incorrect  drive  speed 
(24997-000, NR) 

NR  Failure  to  Operate  (24996-000, NR) ,  Failure  to  operate 
(24 997-000, NR) 

NR  Distorted  or  intermittent  output  (24997-000, NR) 


Rectlcle  Slide  Assy 
Cracked/Fractured 


Sources:! 

100.0%  100.0%  Vibration  -  Cracked  (25101-000, Qty: 1) 


Recup  Cyl  Head  Assy 
Leaking 

Broker. 

Seal/Gasket  Failure 


Sources:! 

66.7%  66.7%  Leaking  Hydraulic  Oil  (25101-000, 0ty:4) 

16.7%  16.7%  Part  St ruck /Damaged  -  Fnd  In  TI/PMCS/INSP  (25101-000,Qty :1) 

16.7%  16.7%  Seals  Worn  -  Leaking  Hydraulic  Oil  (25101-000, Qty:l) 


Reflector 

Broken 


Sources:! 

100.0%  100.0%  Part  Struck/Damaged  -  Broken/Damaged  (25101-000, Qty:l' 


Regulator  Sources :2 

Closed  20.7%  14.4%  Closed  (24994-000,28.8%) 

Opened  20.7%  14.4%  Open  (24994-000,28.8%) 

No  Output  20.0%  13.9%  Loss  Electrical  Pwr  (23038-001,Qty :3) ,  No  Output 

(23038-001,  (3ty:  2) 

Leaking  19.8%  13.8%  External  Leak  (24994-000,27.5%) 

Degraded  Output  10.7%  7.5%  Insufficient  Output  (24994-000,14.9%) 

Incorrect  Voltage  8.0%  5.6%  Incorrect  Voltage  (23038-001, Qty :2) 

Unknown  — - -  16.7%  (.inknown  (23038-001, Qty: 6) 

Induced  - -  2.8%  Caused  By  Other  Dev.  (23038-001, Qty:l) 
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P*rt  Ftllura  Norn  PaII  Oat* 

Case.  Moda/Maoh  Dist.  Dlat.  Sourco(s)/Datalls 


Othar  (<%5) 

Spurlous/Palaa  Operation 
Out  of  Adjustmant 
Drift 

Incorract  Current 


11.1% 

2.8%  Faulty  Reading  (23038-001, Qty:l) 
2.8%  Out  Of  Adjustment  (23038-001, Otytl) 
2.8%  Drifts  (23038-001, Oty:l) 

2.8%  Incorrect  Current  (23038-001, Qtyil) 


Relay  (Summary) 


Intermittent  Operation 

26.1% 

Contact  Failure 

22.7% 

Shorted 

18.8% 

Falls  to  Close 

18.0% 

High  Contact  Resistance 

14.5% 

Relay 

Contact  Failure 


Aluminum  Migration 


High  Contact  Re.sistance 


Intermittent  Operation 


Sources  1 18 

2'/.l%  12.9%  Abnormally  High  Contact  Resistance  (25016-000, NR) ,  Contact 

(24990-000,90.0%),  Contact  Chatter  (24992-000,5.7%),  Contact 
Resistance  (24992-000,1.4%),  Contact  Failures 
(24993-000,75.0%),  Contact  Defective  (23038-002, Qty: 1) 
(23038-003, Qty:l) ,  Contact/Conn  Defect  (23038-004, Qty;l) 
(23038-004, Oty:l) ,  Normally  Closed  Contacts  Were 
Intermittent  (10722-000, Qty:l) ,  Overstressed  Contacts 
(24417-001,  NR) 


16.6%  7.9%  Open-Op.  Coil  (25000-000,0ty!l)  (25000-000, Qty:l) ,  Coil 

(24990-000,10.0%),  Coll  Open  (24992-000,6.6%),  Coil  Unstable 
(24992-000,48.5%),  Coll  Drift  (24992-000,12.8%),  Open  Coils 
(24417-001,NR)  (24993-000,5.0%),  High  Coil  Resist-Wire 
Insul.  Damaged  During  Wlndln  (10722-000, Qtyil) ,  Open  Coil 
Wlre-Appears  To  Be  Cut;  Process  Flaw  (10722-000, Qty:l) , 
Intermittent  Open  Coil  (10722-000, Qty:l) 

15.9%  7.6%  Open-Op.  Contacts  (25000-000, Qty:2)  (25000-000, 0ty:3) 

(25000-000,Qty:3)  (25000-000,Otys4)  (25000-000, Qty:4) 
(25000-000,Qty:5)  (25000-000, 0ty:7)  (25000-000,  Qty: 10) , 
Open-General  (25000-000, Qty: 1)  (25000-000, Qty:2) 
(25000-000,0ty:2)  (25000-000,  Qty:2)  (25000-000, Qty:3) 
(25000-000, Qty: 6)  (25000-000, Qty :20)  (25000-000, Qty:20) 
(25000-000, Qty: 63 ) ,  Parameter  Drift-High  Contact  Resistance 
(25000-000, Qty  :1)  (25000-000,  Qty:  1)  (25000-000,  Qty:  1) 
(25000-000,Qty:2)  (25000-000,Qty:2)  (25000-000, Qty:2) 
(25000-000, Qty:2)  (25000-000, Qty:2)  (25000-000, Qty:3) 
(25000-000,Qty:5)  (25000-000,0ty:6)  (25000-000,  Qty:  6) 
(25000-000, Qty: 7)  (25000-000, Qty:14)  (25000-000, Qty:56) , 
Open-Open  Contacts  (25000-000, Qty: 2)  (25000-000, Qty:3) , 
Contact  Arc  (24992-000,3.6%),  Contact  Open 
(24992-000,13.6%),  Open  (17867-000, Qty: 4)  (17867-000, Qty :7) 
(23038-001, Qty: 1)  (23038-002, Qty: 1) ,  Opened 
(20€09-000,Qty:164) ,  Electrically  Open-External  Overstress 
(10722-000, Qty:l),  Open  Contacts  (24417-001, NR) 


12.1%  5.8% 


Intermittent-Noise 

(25000-000, 0ty:22) 

(25000-000,Qty;l) 

(25000-000,Qty:2) 

(25000-000,Qty:2) 

(25000-000,Qty:3) 

(25000-000,Qty:4) 

Intermittent -Miss 

(25000-000,Qty;3) 

(25000-000, Qty:  6) 


(25000-000,  Qty:2)  (25000-000,Qty :  10) 
(25000-000,  (]ty:  90) ,  Intermittent -Bounce 
(25000-000,  Qty:2)  (25000-000,  Qty:2) 
(25000-000, Qty:2) 
(25000-000, Qty:2) 
(25000-000, Qty:3) 
(25000-000,Qty:4), 
(25000-000,  Qty:2) 
(25000-000,  Qty:  6) 
(25000-000, Qty:21) 


(25000-000,Qty:2) 
(25000-000,Qtv:2) 
(25000-000, Qty:3) 
(25000-000, 0ty:4) 
(25000-000,Qty:2) 
(25000-000,  Qty:5) 
(25000-000, Qty;12) 


(25000-000, Qty: 31) ,  Intermittent-General  (25000-000, Qty ;1) 
(25000-000,Qty;l)  (25000-000,  Qty:  1)  (25000-000,  Qty  :2) 
(25000-000,Qty:4)  (25000-000, 0ty:7)  (25000-000, Qty:8) 
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PArt  FAllur*  Mortii  FaU  DaCa 

Qaso.  Modv/MAoh  IMuit.  niAt.  Sourcii(a) /DatAlls 


R«lAy  (aontlnuad) 

Intermittent  Operation  (continued) 

(25000-000, OtyjS)  (25000-000, Qty:9)  (25000-000, Qty: 10) , 
Intermittent  (17867-000, Qty!5)  (17867-000, QtytlO) 

(20609-000, 0tyi83)  (23038-002,  Qty:  1) 

Shorted  10. St  S.Ot  Short-Sh.  ContActs  (25000-000, Qtyil)  (25000-000, Qty i4) 

(25000-000, QtyM)  (25000-000, Qty:4)  (25000-000, Qty:8) 
(25000-000, Qtyill) ,  Short-Dielectric  Strength 
(25000-000, Qty si)  (25000-000, Qty: 1)  (25000-000, Qty: 1) 
(25000-000, Qtysl)  (25000-000, Qtys2)  (25000-000, Qty!2) 
(25000-000, Qty:3)  (25000'-000,Qty!4)  (25000-000, Qtys5) 
(25000-000, Qtys21),  Short  (17867-000, Qtysl) 

(20609-000,  Qty  s  30)  (23038-002, Qtysl)  (23038-002, Qtys'l) 
(25000-000, Qty s 4)  (25000-000, QtysS) ,  Short-Shorted  Contacts 
(25000-000, Qty s 3)  (25000-000, Qtys6) ,  Short-Shorted  Coll 
(25000-000, Qty s 4) ,  Contact  Short  Circuit  (25016-000, HR) , 
Contact  Short  (24992-000,2.2%),  Coll  Short  (24992-000,3.6%), 
Short /Grounded  (23038-001, Qtysl)  (23038-002, Qty:2) ,  Grounded 
Electrlcall  (23038-001, Qtysl) ,  Short  Or  Grounded 
(23038-001, Qtysl) ,  Shorted  Or  Grounded  (23038-001, Qtysl) 
(23038-003, Ctys2)  (23038-003, Qty84)  (23038-004, Qty83) , 
Shorted  Or  Ground  (23038-002, Qtysl) ,  Grounded  Electrically 
(23038-003, Qty s 1) ,  Short -Drooping/Shorting  Leadiwre 
(10722-000,  Qtysl) 


Loss  of  Control 


Spurious  Opening 


9.5%  4.5%  Control  Inoperative  (23038-001, Qtysl)  (23038-001, Qtysl) 


(23038-001,  Qtysl) 
(23038-002, Qtysl) 
(23038-003, Qtysl) 
(23038-004,  Qtysl) 
(23038-006, Qty: 7) 


(23038-001, Qty:2) 
(23038-002, QtysS) 
(23038-003, Qty:6) 
(23038-005, Qtysl) 


(23038-002, Qtysl) 
(23038-002,  Qty:  7) 
(23038-004, Qtysl) 
(23038-006, Qty:2) 


8.3%  3.9%  Catastrophic-Spurious  Open  (16175-000,59.0%) 


Unltnown  -  22.5%  Unltnown  (10722-000, Qtysl)  (17867-000, Qtysl) 

(17867-000, Qtysl)  (18175-000,17,0%)  (20609-000, Qty: 1) 
(20609-000, Qty: 62)  (20609-000, Qty s284)  (23038-001, Qty: 1) 
(23038-001, Qtysl)  (23038-001,Qtysl)  (23038-001,  Qty:  1) 
(23038-001, Qtysl)  (23038-001,  Qty:2)  (23038-001, 0ty:2) 
(23038-001, Qtys2)  (23038-002, Qtysl)  (23038-002, Qtysl) 
(23038-002, Qtysl)  (23038-002, Qty:2)  (23038-002, Qty:2) 
(23038-002,Qtys4)  (23038-002, Qty:4>  (23038-002, Qtys25) 
(23038-002, Qtys36)  (23038-003, Qtysl)  (23038-003, Qtysl) 
(23038-003, Qtysl)  (23038-003, Qty:2)  (23038-003, Qty:3) 
(23038-003, 0tys7)  (23038-004, Qtysl)  (23038-004, Qtysl) 
(23038-004, Qtysl)  (23038-004, Qtysl)  (23038-004, Qty: 1) 
(23038-005, Qtysl)  (23038-005, Qtysl)  (23038-005, Qty:2) 
(23038-005, Qty s2)  (23038-005, Qty:3)  (23038-006, Qty: 7) 
(23038-006,0ty:8)  (23038-006, QtyslO)  (24993-000,20.0%) 
{25000-000,Qty:8)  (25000-000, Qty :9) 


Induced  -  10.0%  AbnosHnal  Operate  Time  (25016-000, NR) ,  WaaJt/Low  Performance 

(17867-000, Qtysl),  Missing  (23038-001,Qty:l) 

(23038-001, Otys3)  (23038-002, Qtysl)  (23038-002,  Qty: 1) , 
Caused  By  Other  Dev  (23036-001, Qtysl) ,  iRqsroper  Energy  Reap 
(23038-002, Qtysl)  (23038-002, Qtysl)  (23038-002, Qtysl) , 
Caused  By  Other  Dev.  (23038-002, Qtysl)  (23038-002, Qtysl) 
(23038-002, Qtysl)  (23038-003, Qtysl)  (23038-003, Qty:2) 
(23038-003, Qty:5)  (23038-006,Qty :2) ,  Maintenance  Error 
(23038-002, Qty s 1) ,  Polarity  Reversed  (23038-003,Qty : 1) , 
Damaged  For  Test  Pur  (23038-003, Qtysl) ,  Wrong  Part 
(23038-004, Qtysl),  Defective  (25027-000, Qtysl) 

(25027-000, Qtysl)  (25027-000, Qtysl)  (25027-000, Qty: 1) 
(25027-000,  Qtys 1) ,  High  Inrush  Current  (24417-001, NR) ,  High 
Inrush  Coil  Current  (Inductive  Kic)c)  (24417-001,  NR) 


ether  «%4)  -  19.8% 

Bro)cen  2.0%  Bro)ien/Oamaged  {17867-000,Qty:l) ,  Brolcen  (23038-002, Qty:2) 

(23038-003, Qtysl)  (23038-004, Qtysl)  (23038-004, Qtysl) 
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Failure  Distribution  Summaries 

FMD-91 

Part 

D«ia. 

F«llur« 

Mode/Mach 

Norm 
Dlst . 

Fall  Data 

Dlst.  Source(s) /Details 

R«l«y  (continuad) 

Other  (oontlnued) 

(23038-004, Qtyi2)  (23038-005,Qty i 1) 

Degraded  Operation 

1.6%  Degraded  (18175-000,24.0%)  (20609-000, Qty: 4) 

Connection  Failure 

1.5%  Electrical  Conn  Def  (23038-006, Qty;4)  (23038-006, Qty i 9) 

Lairp  Failure 

1.3%  No  Indicating  Light  (23038-001, Qty:2)  (23038-002,Qty :2) , 

Light  Bulb  Failure  (23038-002, Qty!4)  (23038-003, Oty:l) 

(23038-005,  Qty. •!) 

Seal  Failure 

1.2%  Seal  Leak  (25000-000, Qty;l)  (25000-000, Qty:  1) 

(25000-000, Qty:!)  (25000-000, Qty:2)  (25000-000, Qty:2) 

(25000-000, Qty:2)  (25000-000, Qty;3)  (25000-000, Qty!4) 

(25000-000, Qty: 7)  (25000-000, Qty :16)  (25000-000, Qty:18) 

(25000-000, Qty:20)  (25000-000, Qty :29)  (25000-000, Qty :29) 
(25000-000, Qty: 59) 

Incorrect  Voltage 

1.1%  Incorrect  Voltage  (23038-002, Qty: 1)  (23038-002, Qty: 1) 

(23038-003, Qty:l)  (23038-003, Qty:l)  (23038-004, Qty:l) 
(23038-OOS,Qty:l) 

Jarrmed/Stuck 

0.9%  Hang-up  (25016-000, NR) ,  Arm  Stuck  (17867-000, Qty: 1) ,  Latch 
Up-Shorted/Cracked  FET  Die  (10722-000, Qty: 1) 

No  Output 

0.8%  No  Output  (23038-002, Qty:2)  (23038-003, Qty:l) 

(23038-003, Qty : 1)  (23038-005, Qty : 1 ) 

Loss  of  Power 

0.7%  Electrical  Pwr  Loss  (23038-002, Qty:l)  (23038-003, Qty:2) 
(23038-006,Qty:l),  Power  Loss  (23038-006, Qty:3) 

Falls  to  Open 

0.7%  Failure  to  Open  Circuit  (25016-000, NR) ,  Normally  Open 

Contacts  Were  Welded  Together  (10722-000, Qty:l) 

Burned/Charred 

0.6%  Burned/Charred  (23038-003, Qty:3) ,  Burned  (20609-000, Qty:31) 

Arclng/Sparklng 

0.6%  Arcing  (20609-000, Qty:5)  (23038-001, Qty:3) 

No  Operation 

0.6%  No  Operation  (20609-000, Qty:19)  (25016-000, NR) ,  Inoperative 
(23038-002, Qty:l)  (23038-003, Qty:l)  (23038-004, Qty :1) 

Unstaible  Operation 

0.5%  Fluctuates,  Unstable  (23038-001, Qty:l) ,  Fluctuates 
(23038-002, Qty:l)  (23038-002,Qty :2) ,  Unstable 
(23038-003, Qty: 1) 

Spurious/False  Operation 

0.4%  Faulty  Reading  (23038-006, Qty:3) ,  False  Response 
(20609-000,  Qty:  10) 

Audio  Fault/Fallure 

0.4%  Audio  Faulty  (23038-002, Qty:l)  (23038-006, Qty: 3) 

Out  of  Adjustment 

0.4%  Out  Of  Adjustment  (23038-002, Qty;l)  (23038-002, Qty: 1) , 

Adjustirant  Improper  (23038-004, Qty:  1) 

Contaminated 

0.4%  Dirty  (23038-001, Qty: 1)  (23038-002,Qty : 1) ,  Contaminated 
(20609-000, Qty:15),  Contamination  (13933-000, NR) 

(24417-001,  NR) 

Corroded 

0.4%  Corrosion  (25000-000, Qty: 12) ,  Corroded  (23038-004, Qty: 1) 

Inproper  Output 

0.3%  Improper  Source  Output  (23038-002, Qty: 1)  (23038-002, Qty:3) 
(23038-003, Qty: 1) 

Insulation  Resistance  Drift 

0.3%  Parameter  Drlft-Inaulatlon  Resistance  (25000-000, Qty:l) 

(25000-000, Qtyil)  (25000-000, Qty; 1)  (25000-000, Qty: 1) 
(25000-000,Qty:2)  (25000-000, Qty:2)  (25000-000, Qty:2) 
(25000-000,Qty:2)  (25000-000, Qty: 3)  (25000-000, Qty: 3) 
(25000-000,Qty;4)  (25000-000, Qty: 4)  (25000-000, Qty: 6) 

(25000-000,  Qty: 14) 

Burred 

0.3%  Burred  (23038-001, Qty: 1)  (23038-002, Qty:l) 

ReliabUity  Analysis  Center  (RAC)  •  201  Mill  St.,  Rome,  NY  13440  •  315-337-0900 


Failure  Distribution  Summaries  3-171 


FMD-91 _ 

Part  Failure 
Date.  Mode/Maeh 

Relay  (continued) 

Other  (continued) 

Inaulatlon  Failure 
Falls  to  Start 
Loose 

Blndlng/St  lc)(lng 
Overheated 

Stuc)(  Open 

Drop  Out  Volt.  Drift 

Parameter  Drift 

Mechanical  Damage 

Drift 

Out  of  Spec, 

Crac)(ed/Fractured 
Stuc)(  Closed 
Worn 
Noisy 

Contact  Chatter 

Delta  Op.  Time  Drift 

Delta  R  Drift 
Degraded  Contact 
Spring  Failure 


Norm  Fall  Data 

Dlst.  Diet.  Source (a) /Details 


(23038-002, Qty;l) 


0.3%  Insulation  Braa)cdown  (23038-00  Qty;l) 
0.3%  Starting  Stall  (23038-004, Qtyil) 


0.3%  Loose  (23038-004, Qtyil) 

0.3%  Stlc)cy  (23038-001, Qtyil),  Binding  (20609-000, QtyilO) 


0.2%  Overheating  (23038-002, Qtyi2) ,  Overheated 
(20609-000,  Qty:  19) 

0.2%  Stuc)c  Open  (20609-000, Qty:30) 

0.2%  Parameter  Drift-Drop  Out  Voltage  (25000-000, Qtyil) 

(25000-000,Qtyil)  (2S00O-000,Qtyi3)  (25000-000, Qty 13) 
(25000-000, Qtyt4)  (25000-000, Qtyi?)  (25000-000, Qtyil?) 

0.2%  Parameter  Drift-General  (25000-000, NR)  (25000-000, Qtyil) 
(25000-000, Qty:3)  (25000-000, Qty!5)  (25000-000, Qty i 6) 
(25000-000, Qty 1 9)  (25000-000, Qty ilO) 


0.1%  Mechanical  Damage  (25000-000, Qtyil)  (25000-000, Qtyil) 
(25000-000, Qtyil)  (25000-000, Qtyi2)  (25000-000, Qtyi3) 
(25000-000, Qtyi3)  (25000-000, Qtyi3)  (25000-000, Qtyi9) 


0.1%  Drift  (20609-000, Qtyil?) 

0.1%  Out  of  Tolerance  (20609-000, Qtyi3) ,  Out  of  Specification 
(20609-000,Qtyil0) 


<0.1%  Crac)ied/Fractured  (20609-000, Qtyil2) 


<0.1%  Stuc)c  Closed  (20609-000,  Qty  1 10) 


<0.1%  Horn  Out  (20609-000, Qtyi9) 

<0.1%  Noisy  (20609-000, Qtyi8) 

<0.1%  Excessive  Contact  Bounce  (25016-000, NR) ,  Chatter 
(25016-000, NR),  Chattering  (23038-002, Qtyi 1) 


<0.1%  Parameter  Drift-Delta  Operate  Time  (25000-000, Qtyil) 
(25000-000, Qty 1 2)  ( 25000-000 , Qty 1 2 ) 


<0.1%  Parameter  Drift-Delta  R  (25000-000, Qtyil) 

NR  Poor  Contact  Alignment  (2441?-001,NR) 

NR  Loss  of  Resiliency  In  Springs  (2441?-001,NR) 


Relay, Composite  Sources il 

Degraded  Operation  100.0%  26.0%  Degraded  (181?5-000,26.0%) 

Un)tnown  -  ?4.0%  Un)cnown  (iei?5-000, 15.0%)  (181?5-000,59.0%) 
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3-172  Failure  Distribution  Summaries _ 

Part  Failura  Norm  Fall  Data 

Doia,  Moda/Maeh  Olat.  Dlat.  Sourca(a) /Datalla 


Ralay,Compoalta,Auxilltary 


Spurlous/Falsa  Operation 

80.0% 

40.0% 

Dag ra dad  Operation 

20.0% 

10.0% 

Un)tnown 

50.0% 

Relay, Composite, Control 

Spurlous/Falsa  Operation 

66.3% 

57.0% 

Degraded  Oparatlon 

33.7% 

29.0% 

14.0% 

Relay, Composite, Protective 
Degraded  Oparatlon 

52.3% 

35.5% 

Spurlous/Falsa  Operation 

47.7% 

32.3% 

UnJtnown 

32.2% 

Relay, Contact 

No  Operation 

90.0% 

90.0% 

Falls  to  Opan 

10.0% 

10.0% 

Relay, Contact , N .C . 

Falls  to  Close 

89.0% 

89.0% 

Fails  to  Open 

11.0% 

11.0% 

Relay, Contact , N .0 . 

Falls  to  Open 

89.0% 

89.0% 

Falls  to  Close 

11.0% 

11.0% 

Relay, Contactors, Sale 

Brojean 

66.7% 

66.7% 

Blndlng/St  1  c)clng 

33.3% 

33.3% 

Sourcatil 

Cataatrophlc-Spurloua  Oparatlon  (18175-000,60.01) 

Oa^radad  (18175-000,10.0%)  (18175-000,10.0%) 

On)tnown  (18175-000,10.0%)  (18175-000,10.0%) 
(18175-000,80.0%) 


Sourcaa:! 

Cataatropjilc-Spurlous  Oparatlon  (18175-000,57.0%) 
Dagradad  (18175-000,29.0%) 

Un)<nown  (18175-000,14.0%) 


Sourcas : 1 

Dagradad  (18175-000,29.0%)  (18175-000,37.5%) 
(18175-000,40.0%) 


Cataatrop)^lc-Spurlous  Oparatlon  (18175-000,40.0%) 
(18175-000,57.0%) 

Un)cnown  (18175-000,14.0%)  (18175-000,20.0%) 
(18175-000,25.0%)  (18175-000,37.5%) 


Sourcas : 1 

Fall  To  Oparata  (24990-000,90.0%) 

Fall  To  Relaasa  (24990-000,  10.0%) 

Sourcas:! 

Contacts  Fallad  Closad  (24991-000,89.0%) 
Contacts  Failed  Opan  (24991-000,11.0%) 


Sources:! 

Contacts  Fallad  Opan  (24991-000.89.0%) 
Contacts  Failed  Closed  (24991-000,11.0%) 


Sources:! 

Bro)cen  (25464-000, Qty:2) 

Binding  StueJe  or  Jammed  (25464-000,  Qty:l) 


FMD-91 
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Failure  Distribution  Summaries  3-173 


FMD-91 


Part  Failure 

Desn .  Mode/Mech 

Norm 

Dlst. 

Fail 

Dist. 

Relay, DPDT 

Intermittent  Operation 

33.3% 

33.3% 

Opened 

33.3% 

33.3% 

Open  Coll 

33.3% 

33.3% 

Ralay,Electrotnagnatlc,Latchlngi  DPDT 

Intarmlttent  Oparatlon  100. Ot  100.01 


Raley, Elactromachanlcal.Armatura 


Corroded 

25.5% 

25.5% 

Coil  Failure 

23.5% 

23.5% 

Contaminated 

18.0% 

18.0% 

Blndlng/Stlc)(lng 

9.0% 

9.0% 

Spring  Failure 

9.0% 

9.0% 

Faulty  Contact 

8.0% 

8.0% 

Contact  Failure 

7.0% 

7.0% 

Relay, Electromechanical, Latching 
Contaminated 

37.5% 

37.5% 

Opened 

30.0% 

30.0% 

Shorted 

20.0% 

20.0% 

Contact  Failure 

12.5% 

12.5% 

Other 

0.0% 

Drift 

NR 

Relay, Electromechanical, Latching, 

DPDT 

Opened 

100.0% 

100 

.0% 

Relay, Electromechanical, Mercury  Wetted 

Contact  Failure 

100.0% 

o 

o 

.0% 

Other 

0. 

.0% 

Latch  Up 

NR 

Date 

Souroa(e) /Dateile 
Sourcaa i 1 

Intamlttant  Letch-up  (10722-000, Qtyil) 

Intarmlttant  Opan-Freoturad  Contact  (10722-000, Qty:l) 
Opan  In  Coil  Winding-Corrosion  Of  Wira  (10722-000, Qtyjl) 


Sources : 1 

Post  Random  Switching  Failuras-Broken  Coil  Laads 
(25001-000, Qty: 2) ,  Post  Randon  Switching  Failures 
(25001-000,  Qtyil) 


Sources :1 

Contact  Corrosion  (25038-000,6.5%)  (25036-000,19.0%) 

Opened  Coil  (25038-000,8.5%),  Unstable  Coil 
(25038-000,15.0%) 

Contact  Contamination  (25038-000,18.0%) 

Binding,  Jamming  (25038-000,9.0%) 

Spring  Fatigue  (25038-000,9.0%) 

Poor  Contact  Alignment  (25036-000,8.0%) 

Contact  Melding  (25038-000,7.0%) 


Sources :2 

Hung  Up  In  The  Reset  State-Foreign  Contamination 
(10722-000,  Qty:  3) 

Open  (24994-000,60.0%) 

Short  (24994-000,40.0%) 

Intermittent  Contact  (10722-000. Qtyil) 


Drift  (24994-000, NR) 


Sources : 1 

Opan  (10722-000, Qtyil) 


Sources: 2 

Contacts  In  An  Incorrect  State  (1072.'’-000,Qty:l) 


Latch-Op-Mercury  Becomes  Solid  (13933-000, NR) 
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3-174  Failure  Distribution  Sununaries _ FMD-91 

Part  Failure  Norm  Fall  Data 

Deac.  Mode/Mach  Dlst.  Dlst.  Sourc«(s) /Detalla 


Relay, Power  Sourcea:2 

Falls  to  Close  58. S%  51.0%  Failure  of  N/0  Contacts  to  Close  (24996-000,57.01),  Failure 

of  N/0  contacts  to  close  (24997-000,57.0%) 

Open  Coll  19.7%  19.2%  Open  Ceil  (24996-000, 19.2%)  (24997-000,19.2%) 

Falls  to  Open  19.7%  19.2%  Failure  of  N/C  Contacts  to  Open  (24996-000,19.2%),  Failure 

of  N/C  contacts  to  open  (24997-000,19.2%) 

Sl^orted  2.1%  2.0%  Short  Across  Contacts  (24996-000,2.0%),  Short  across 

contacts  (24997-000,2.0%) 

Un)cnown  -  2.6%  Un(tnown  (24996-000,2.6%)  (24997-000,2.6%) 


Relay, SPOT 

Binding/St  ic)tlng 


Sources : 1 

100.0%  100.0%  Stlc)tlng-ARC  Pitting  On  Normally  Open  Contacts 
(lC722-000,Qty:2) 


Relay, SPST 
Shorted 


Sourcas : 1 

100.0%  100.0%  Contacts  Shorted-Contamination  (10722-000, Qty:l) 


Relay, Signal,  Low  Power  Sources :2 

Shorted  34.2%  30.5%  Specifically;  (Shorty)  (24996-000,41.5%) 

Open  Coll  32.9%  29.4%  Specifically;  (Open  CiraUt  Coil  (24996-000,40.0%) 

Mechanical  Failure  19.3%  17.3%  Specifically:  (Mechanical  Failure)  ) 

(24996-000,23.5%) 

Contact  Failure  13.6%  12.1%  Specifically:  (Intermittent  or  high  res.  contacts) 

(24996-000,16.5%) 

Un)tnown  10.7%  Un)cnown  (24996-000,14.5%) 

Other  0.0% 

Falls  to  Open  NR  Fall  to  open  N/C  contact  (24996-000, NR)  (24997-000, NR) 

Falls  to  Close  NR  Fail  to  close  N/0  contact  (24996-000, NR)  (24997-000, NR) 

Relay, Solenoid  Sources: 5 

Drift  32.2%  20.0%  Fluctuates,  Unstable  (23038-003, Qty:l) 

Loss  of  Control  21.5%  13.3%  Control  Inoperative  (23038-004, Qty:l)  (23038-005, Qty:l) 

(23038-005, Qty:l) 

Shorted  12.6%  7,8%  Short  Or  Grounded  (23038-001, Qty:3) ,  Short 

(20609-000,  Qty:l) 

Unstable  Operation  11.5%  7.1%^  Unstable  (20609-000,Qty;16) ,  Intermittent  (20609-000, 0ty;5) 

Loose  10.7%  6.7%  Loose  (23038-004, (}ty:l) 

Crae)ced/Fractured  6.2%  3.9%  Broicen /Fractured  (23038-001, Qty:l) ,  Crac)ced/Fractured 

(20609-000,Qty:4) 

Blndlng/Stlc)(lng  5.4%  3.3%  Stlc)cy  (23038-005, Qty:l) 

Unknown  -  22.0%  Unknown  (20609-000, (Jty:l)  (23038-001, Qtysl) 
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FMD-91 

Part  Failure 
Dbhc.  Mode/Meoh 


_ Failure  Distribution  Summaries  3-175 

Norm  Fail  Data 

Dist.  Dist.  Source (s) /Details 


Relay, Solenoid  (continued) 

Unknown  (continued) 

(23038-001, Qtysl)  (23038-004, Qty: 1)  (23038-005, Qty: 1) 
(23038-005, Oty:l)  (23038-005, Qty :1) 

Induced  -  2.5%  Caused  By  Other  Dev.  (23038-001,Qty : 1) 


Other  (<%5) 

Stuck  Closed 

Incorrect  Voltage 

Out  of  Spec. 

Out  of  Adjustment 

Spurious/False  Operation 

Stuck  Open 

Seized 

Noisy 


13.3% 

2.'7%  Stuck  Closed  (20609-000, Qty:8) 

2.5%  Incorrect  Voltage  (23038-001,Qty : 1) 
2.0%  Out  of  Specification  (20609-000, Qty: 6) 
2.0%  Out  of  Adjustment  (20609-000, Qty:6) 
1.4%  False  Response  (20609-000, Qty:4) 

1.0%  Stuck  open  (20609-000, Qty:3) 

1.0%  Seized  (20609-000, Qty:3) 

0.7%  Noisy  (20609-000, Qty. -2) 


Relay, Solid  State 


Out  of  Spec. 

62.5% 

50.0% 

Opened 

12.5% 

10.0% 

Unstable  Operation 

12.5% 

10.0% 

Corroded 

12.5% 

10.0% 

Unknown 

20.0% 

Induced 

<0.1% 

Other 

-  0.0% 

Fatigue 

NR 

Relay, Switchgear 

Spurious/False  Operation 

66.3% 

57.0% 

Degraded  Operation 

33.7% 

29.0% 

Unknown 

14.0% 

Relay, Time  Delay 

Spurious/False  Operation 

44.4% 

44.4% 

No  Operation 

33.3% 

33.3% 

Degraded  Operation 

11.1% 

11.1% 

Out  of  Adjustment 

11.1% 

11.1% 

Sources: 3 

Out  of  Specification  (20609-000, Qty:l) 

Open  (23038-005, Qty:l) 

UnstabXed  (23038-005, Qty:l) 

Corroded  (23038-005, Qty:l) 

Unknown  (23038-005, Qty:2) 

Operating  Temperatures  Exceeding  Thyristor  Rating 
(22540-000, NR) ,  Transients  from  the  Switched  Load 
(22540-000, NR),  Steeply  Rising  Load  Voltages  (22540-000, NR) 


Mechanl  cal  Fatigue  due  to  Thermal  Cycling  (22540-000, NR) 


Sources:! 

Catastrophic-Spurious  Operation  (16175-000,57.0%) 
Degraded  (18175-000,29.0%) 

Unknoim  (18175-000,14.0%) 


Sources : 1 

False  Response  (20609-000, Qty: 4) 

Stuck  Closed  (20609-000, Qty:l) ,  No  Operation 
(20609-000, Qty:2) 

Degraded  (20609-000, Qty:l) 

Out  of  Adjustment  (20609-000, Qty:l) 
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3-176  Failure  Distribution  Summaries 


Part  Failure  Norm  Fail 

Dose.  Mode/Mech  Diet.  Dlst. 

Relay, Time  Delay, Protective  Control 

Spurious/Falso  Operation  66.7%  60.0% 

Degraded  Operation  33.3%  30.0% 

Unknown  - -  10.0% 


Resistor, Alumina, Ceramic 

Opened 

66.3% 

66.3% 

Change  in  Value 

33.8% 

33.8% 

Resistor, Fixed 

(Summary) 

Opened 

51.0% 

Drift 

29.1% 

Change  in  1 

Resistance 

7.0% 

Broken 

5.4% 

Shorted 

4.0% 

Mechanical 

Failure 

3.5% 

Resistor,  Fixed 

Opened 

77,2% 

Change  in  Resistance 


9.9%  7.6% 


Broken 


5.9%  4.5% 


Shorted 


5.2%  4.0% 


Mechanicol  Failure 


1.9%  1.4% 


_ FMD-91 

Data 

Source (s) /Details 
Sources : 1 

Catastrophic-Spurious  Operation  (18175-000,60.0%) 

Degraded  (18175-000,30.0%) 

Unknown  (18175-000,10.0%) 


Sources : 1 

Open-Electrical  Overstress  (25027-000, Qty:53) 

Change  in  Value-Electrical  Overstress  (25027-000, Qty!27) 


Sources: 8 

High  2  (24991-000,90.0%),  Open  (17867-000, Qty: 1) 

(17867-000, Qty:l)  (17867-000, Qty:4)  (24417-001, NR) 
(24992-000,80.0%)  (24992-000,100.0%),  Open-Electrical 
Overstress  (25027-000,Qty :1) ,  Intermittent  Open-Bound  Open 
Due  To  Contamination  (10722-000, Qty: 1) ,  Qpened-Workmanship 
Flaw  (10722-000, Qty: 1) ,  Open-External  Overstress 
(10722-000,Qty:l),  Electrically  Open  (10722-000, Qty:ll) , 
Wirewound:  Open  circuit  (24997-000,60.0%) 

Out  Of  Tolerance  (17867-000, Qty: 1)  (17867-000, Qty: 1) 
(17867-000, Qty:2)  (17867-000, Qty:2)  (17867-000, Qty i2) 
{17867-000,Qty:2)  (17867-000,Qty :3) ,  Resistor  Net  Value 
Snift-Dent  In  Met/Film  Resistor  (10722-000,Qty:3) ,  Decrease 
in  Resistance-Overstress  (10722-000,  Qty: 1) , 

Composition sReslstance  change  (24997-000, NR) ,  Films: 
Resistance  change  (24997-000, NR) ,  Wirewound:  Resis-.anco 
change  (24997-000,20,0%) 

Broken  (25464-000, Qty:202) 

Low  2  (24991-000,10.0%),  Short  (17867-000, Qty: 1) 

(17867-000, Qty:2)  (24417-001, NR)  (24992-000,10.0%), 
Wirewound:  Shorts  (24997-000,10.0%) 

Wirewound:  Mech.  fall  £  other  (24997-000,10.0%) 


Induced  -  10.2%  Performance  Variatio  (17867-000, Qty:l)  (17867-000, Qty: 1) 

(17867-000, Qty:l)  (17867-000, Qty:l)  (17867-000, Qty:l) 
(17867-000, Qty :1)  (17867-000,  Qty: 1)  (17667-000, Qty: 1) 
(17867-000,Qty:l)  (17867-000, Qty: 1)  (17867-000, Qty:l) 
(17867-000, Qty:l)  (17867-000, Qty:l)  (17867-000, Qty:2) 
(17867-000,Qty:2)  (17867-000, Qty:2)  (17867-000, Qty:2) 
(17867-000, Qty:2)  (1786''-000,Qty:2)  (17867-000, Qty:3) , 
Burned  (17867-000, Qty; 1)  (17867-000, Qty:l) 
(17867-000,Qty:24),  Wrong  Value  (17867-000, Qty:l) 
(17867-000, Qty:l)  (17867-000,Qty:l) ,  Add  Limit  Resistor 
(17867-000, Qty:l),  Reselect  (17867-000,Qty:l) 

<17867-000, Qty: 1)  (17867-000, Qty:2) ,  Weak/Low  Performance 
(17867-000,Qty:l)  (17867-000, Qty:l)  (17867-000, Qty:3) , 
Offset  (17867-000, Qty:l),  Wrong  Part  (17867-000, Qty:l) 
(17867-000, Qty;  1) ,  Composition.'Quality  defects 
(24 997-000, NR) ,  Films:  Quality  defects  (24997-000, NR) 
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FMD-91 _ Failure  Distribution  Summaries  3-177 

Part  Failure  Norm  Fall  Data 

Desc.  Mode/Mech  Dlst.  Dlst.  Source (») /Details 


Resistor. Fixed  (continued) 

Unltnown  -  9.2% 


other  (<’%2)  - 

Connection  Failure 

—  3.6% 

0.7% 

Lead  Damage 

0.7% 

Drift 

0.5% 

Binding/Sticking 

0.5% 

Leaking 

0.4% 

Intermittent  Operation 

0.3% 

Cracked/Fractured 

0.2% 

Loose 

0.1% 

Noisy 

0.1% 

Burst/Ruptured 

<0.1% 

Change  In  Capac. 

<0.1% 

High  Volt,  or  Standing  Wave 

<0.1% 

Change  in  Value 

NR 

Unknown  (17867-000, Qty: 1)  (17867-000, Qty:l) 

(254 64-000, Qty:397) 

Detachment  Of  Lead-In  Pins  At  Internal  Resistor 
(10722-000, Qty: 1) 

Lead  Fracture-Board  Flexing  During  Vibration 
(10722-000,  Qty;  1) 

Drift  (24992-000,5.0%),  Falls  to  Tune  or  Drifts 
(25464-000, Qty:2) ,  Fluctuates,  Unstable  or  Erratl 
(25464-000,  Qty:  6) 

Binding  Stuck  or  Jammed  (254 64-000, Qty: 21) 

Leak  (24992-000,5.0%) 

Intermittent  (17867-000, Qty:l)  (17867-000, Qty: 1) 

Cracked  (25464-000, Qty: 7) 

Loose  Solder  Connect  (17867-000, Qty :1) 

Noisy  (17867-000, Qty :1) 

Burst  or  Ruptured  (25464-000, Qty :2) 

Capacitance  Incorrect  (25464-000, Qty:2) 

High  Voltage  or  Standing  Wave  (25464-000, Qty :1) 

Radical  Departure  from  Initial  Characteristics 
(24417-001, NR) 


Resistor, Fixed, Carbon  &  Metal  Film 

Opened  80.0% 


Sources : 1 

80.0%  Open  Circuits  (24993-000,80.0%) 


Contaminated 


20.0%  20.0%  Change  Of  Value  (24993-000,20.0%) 


Resistor, Fixed, Carbon  Film  Sources:! 

Drift  51.1%  49.5%  Parameter  Drift-Intermittent  (25000-000, Qty: 1) ,  Parameter 

Drift-Delta  R  (25000-000, Qty:l)  (25000-000, Qty: 1) 
(25000-000, Qty:l)  (25000-000, Qty:2)  (25000-000, Qty:5) 
(25000-000,Qty:13)  (25000-000,  Qty :  19)  (25000-000,Qty :  50) , 
Parameter  Drift-Insulation  Resistance  (25000-000, Qty:2) 


Opened  48.9%  47.4%  Open-General  (25000-000, Qty:3)  (25000-000, Qty:4) 

(25000-000,Qty:84) 

Unknown  -  3.1%  Unknown  (25000-000, Qty: 6) 
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3-178  Failure  Distribution  Summaries _ 

Part  Fallura  Norm  Fall  Data 

D«sc.  Mode/Mech  Dlst.  Dlat.  Sourc«(a) /Datails 


FMD-91 


Resistor, Fixed, Composit ion 


Drift 

57.09 

47.69 

Opened 

26.59 

22.19 

Moisture  Intrusion 

6.79 

5.69 

Bro)ten 

6.09 

5.09 

Lead  Defects 

3.79 

3.19 

Induced 

7.59 

Un)tnown 

— 

1.89 

Other  (<94) 

7.29 

Shorted 

2.69 

Contaminated 

1.99 

Non-uniform  Resistance 

Material 

1.99 

Electrical  Noise 

0.99 

Change  in  Resistance 

NR 

Sources: 9 

Parameter  Drift-Delta  R  (25000-000, Qty:3)  (25000-000, Qtyi6) 
(25000-000, Oty:25)  (25000-000, Qty:32)  (25000-000, Qty:45) 
(25000-000, Qty: 114)  (25000-000, Qty:4Vl) ,  Drift 
(24990-000,50.09)  (24994-000,75.09),  Change  Of  Value 
(24993-000,95.09),  Change  Of  Value  -output  spoc- 
(24997-000, 92.09) 

Open  (24990-000,50.09)  (24994-000,25.09) 

(25000-000, Oty:201)  (25016-000, NR) ,  Open-Intermittent  or 
Noisy  (25000-000, Qty: 12),  High  Z  (24991-000,80.09),  Open 
Circuit  (24997-000,1.09) 

Moisture  Intrusion  (25038-000,45.09) 

Bro)ten  (25027-000, Qty:  1)  (25027-000, Qty:l) 

Lead  defects  (25038-000,25.09) 

Burned  (25027-000, Qty: 1)  (25027-000, Qty :2) 

Un)tnown  (24993-000,5.09)  (25000-000, Qty: 92) 


Short  (24994-000, NR)  (25000-000, Qty:8) ,  Low  Z 
(24991-000,20.09) 

Contaminated  (25038-000,15.09) 

Non-uniform  Comp,  Material  (25038-000,15.09) 

Electrical  noise  (24997-000,7.09) 

Decreased  Resistance-wlth  life  (25016-000, NR) 


Re3istor,Fixed,Film  Sources:7 

Opened  52.29  51.29  Open-Defect  in  Film  Path  (25016-000, NR) ,  C^n 

(24990-000,50.09)  (25027-000, Qty : 1)  (25027-000, Qty:l) 
(25027-000, Qty: 1),  High  Z  (24991-000,81.09),  Open-Tear  In 
The  Foil  Interconnect  Ribbon  (10722-000, Qty:l) 

Drift  31.89  31.29  Drift  (24990-000, 50 .09) ,  Resistance  High-Traces  Of  Chlorine 

Found  Inside  (10722-000, Qty:3) ,  Moisture  Ingresslon 
(25038-000,31.09) 


Film  Imperfections 

5,19 

5.09 

Substrate  Defects 

5.19 

5.09 

Shorted 

3.99 

3.89 

Lead  Damage 

1.99 

1.99 

Induced 

1.99 

Other 

Change  in  Resistance 

0.09 

NR 

Intermittent  Operation 

NR 

Lead  Defects 

NR 

Film  Inperfections  (25038-000,25.09) 

Substrate  defects  (25038-000,25.09) 

LOW  Z  (24991-000,19.09) 

Lead  termination  (25036-000,9.59) 

Film  Material  Damage  (25036-000,9.59) 

Increase  in  Resistance-Unstable  Film  (25016-000, NR) ,  Change 
in  resistance  values  (24997-000,  NR) 

Intermittent  or  open  circuit  (24997-000, NR) 

Lead  failure  (24997-000, NR) 
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Part  Failure 
Deac .  Mode/Menh 


_ Failure  Distribution  Summaries  3-179 

Norm  Fall  Data 

Dlst.  Dlst.  Source ( a) /Datalla 


Resistor, Fixed, Film, Metal  Sourcrs:2 

Drift  4C.0«  40.0%  Drift  (24994-000,80.0%) 

Change  in  Resistance  31.8%  31.8%  Change  In  Value-Silver  Particle  Bridging  Kerf 

(10722-000,  Oty:  1) ,  High  Out  Of  Spec  Resistance- Crac)«ed  Path 
(10722-000, Qty:l),  Resistance  Shift  (10722-000, Qty:2) , 
Erratic  Increase  In  Resistance  (10722-000, Qty;l) ,  Increased 
In  Value  (10722-000, Qty:l) ,  Resistance  Shifted  High 
(10722-000, Qty:l) 

Opened  28.2%  28.2%  Open  (24994-000,20.0%),  Open-Chemical  Corrosion 

(10722-000,Qty.  1) ,  Opened-Meohanical  Damago/Overstress 
(10722-000,  Qty: 1) ,  Intermittent  Open-Solder  Joint 
(10722-000, Qty;l) ,  Open-Chlorine  Contamination 
(10722-000,  Qty:!) 


Other  -  0.0% 

Shorted  NR  Short  (24994-000, NR) 


Resistor, Fixed, Wire  Wound  Sources:5 

Opened  50.0%  48.8%  Open  (24990-000,90.0%)  (24992-000,33.3%)  (25000-000, Qty:l) 

(25000-000, Qty:  1)  (25000-000,  Qty:  2)  (2S00U-000,Qty:3) 
(25000-000, Qty: 6)  (25000-000, QtyslO)  (25000-000, Qty:14) 
(25000-000, Qty:36) ,  Open-Nichrome  Wire  Bro)(e  At  Nicitel  Tab 
Weld  (10722-000, Qty:l) 

Drift  20.3%  19.8%  Parameter  Drift-Insulation  Resistance  (25000-000, Qty :1) 

(25000-000, Qty:5)  (25000-000, Qty:87) ,  Parameter  Drift-Delta 
R  (25000-000, Qty: 1)  (25000-000, Qty :1)  (25000-000, Qty :2) 
(25000-000, Qty:2)  (25000-000,Qty:5)  (25000-000, Qty:6) 
(25000-000, Cty:7)  (25000-000,  Qty:  8)  (25000-000,  Qt.y:  9) 
(25000-000, Qty:9>  (25000-000, Qty:9)  (25000-000, Qty:10) 
(2.s000-000,0ty:20)  (25000-000, Qty:22)  (25000-000, Qty:29) , 
Drift  (24992-000,33.3%) 

Wire  Failure  10.7%  10.4%  Wire  Imperfection  (25038-000,10.0%)  (25038-000,22.0%),  Wire 

Insulation  Flow  (25038-000,20.0%) 

6.8%  Short-  Dielectric  Strength  (25000-000, Qty:2) ,  Short-  Short 
(25000-000, Qty: i)  (25000-000, Qty:l) ,  Short  (24990-000,10,0%) 
(24992-000,16.7%),  Intrawindinq  Insulation  Brea)«down 
(25038-000,6.0%) 

6.4%  Corrosion  (25033-000,10.0%)  (25038-000,22.0%) 

3.3%  Mecnanical  (24992-000,16.7%) 

2.0%  Lead  Defects  (25038-000,10.0%) 

0.8%  UiJcnown  (25000-000, Qty: 6)  (25000-000, Qty:9) 


1.6% 

1.1%  Mechanical  Damage  (25000'  000,Qty:l)  (25000-000, Qty:8) 
(25000-000, Qty: 10) 

0.3%  Seal  Lea)cage  (25000-000, Qty:6) 

0.2%  Intermittent-Noise  (25000-000, Qty: 1)  (25000-000, Qty:3) 


Shorted  6 , 9% 

Corroded  6 . 6% 
Mechanical  Failure  3.4% 
Lead  Defects  2.1% 
0n)cnown  - 


Other  (<%3) 

Mechanical  Damage 

Seal  Failure 
Intermittent  Operation 
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3-180  Failure  Distribution  Summaries 

Part  Failure 

Desc.  Mode/Mech 

Norm 
Dlst . 

Fell 

Dlst. 

Resistor,  Fixed, Wire  Wound, Power 
Opened 

57.5% 

57.5% 

Uri.Tt 

25.0% 

25.0% 

Mechanical  Failure 

10.0% 

10.0% 

Change  in  Resistance 

5.0% 

5.0% 

Shorted 

2.5% 

2.5% 

Resistor,  Fixed,  Wire  Wound, Precision 
Opened 

50.5% 

50.5% 

Drift 

32.5% 

32.5% 

Shorted 

17.0% 

17.0% 

Other 

0.0% 

Change  in  Resistance 

NR 

Resistor,  Network 

Opened 

75.0% 

61.4% 

Broken 

9.7% 

8  .0% 

Intermittent  Operation 

8.3% 

5.8% 

Shorted 

6.9% 

S.7% 

Induced 

15.9% 

Unknown  -  2.3% 


Uat* 

Source (a) /Details 


Sources :S 

Open-Bad  Weld  (25016-000,  NR) ,  Open-Corroaior.  of  tlio 
Resistance  Wire  (25016-000, NR) ,  High  Z  (24991-000,81.0%), 
Open  (24994-000,20.0%),  Opan  Circuit  (24996-000,  60.0%) 
(24997-000,60.0%) 

Change  in  Resistance  -excessive  wit)i  life-  (25016-000,  NR)  , 
Drift  (24994-000,80.0%).  Excessive  Resistance  Change 
(24997-000,20.0%) 

Mechanical  Failure  and  Other  (24996-000,20.0%),  Mechanical 
failure  and  other  (24997-000,20,0%) 

Excessive  Res.istance  Change  ('4996-000,  20  0%) 

Low  Z  (24991-000,9.0%),  Short  (24994-000, NR) 


Sources: 3 

Open-Bad  Wolds  (25016-000, NR) ,  High  Z  (24991-000,71.0%), 
Open  (24994-000,30.0%) 

Drift  (24994-000,65.0%) 

Low  Z  (24991-000,29.0%),  Short  (24994-000,5.0%) 


Change  in  Resistance-Unstable  Wire  (25016-000, NR) ,  Change 
in  Resistance-Poor  Processing  (25016-000, NR) ,  Oiauge  in 
Resist -Partial  Short  From  Bad  Wire  Insul  (25016-000, NR) 


Sources; 2 

Open  (17867-000, Qty:l)  (17S67-onO,Qty:l)  (17C67-000,Ocy!l) 
(17867-000, Qtyil)  (17867-000, Qtyil)  (17867-000, Qtysl) 
(17867-000, Qty:4) ,  High  Resistance  Or  Open  In  7  Resistors  Of 
Network  (10722-000, Qty.*l) ,  Solder  Joint  Failed-Gold 
Embrittlement  (10722-000, Qty:l) 

Broken/Damaged  (1786'’-000,Qty:l)  (17867-000, Oty:l) 

(17867- 300, Qty:l)  (17367-000, Qty:3) ,  Broked /Damaged 
(17867-000, Qty;l) 

Intremittent  (17867-000, Qty:!) ,  Intermittent 
(17857-000, Qty:l)  (17867-000, Qtyrl)  (17867-000, Qtyil) 
(l7867-000,Qty;l)-  (17867-000, Qtyil) 

Short  (1786''-000, Qtyil)  (j.7867-000, Qtyil)  (17867-000, Qty:3) 

Performance  Variatio  (17867-000, Qtyil)  (17867-000, Qtyil) 
(17867-000, Qtyil)  (17867-000, Qtyil)  (17867-000, Qtyil) 
(17867-000,Qtyil)  (17867-000, Qty:2)  (17867-000, Qty:4) , 
Weak/Low  Performance  (17867-000, Qtyil)  (17867-000, Qtyil) 

Unknown  (17867-000,Qty:l)  (17867-000, Qty :1) 
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Norm  Pall  Data 
Dlit.  Dist,  Sourc«(s) /Details 


Part  Fallurs 
Daac .  Modo/Mech 


Resistor,  Thermistor 

Opened 

53.7% 

Sources: 5 

52.4%  High  Z  (24991-000,67.0%),  Open  (24992-000,50.1%) 

(24994-000,30.0%),  Open  Circuits  (24993-000,  95.0%), 
Termination  Defect  (25038-000,20.0%) 

Lead 

Drift 

18.5% 

18.0%  Drift  (24992-000,25.0%)  (24994-000,  63.0%) 

Shorted 

12.9% 

12.6%  Low  Z  (24991-000,33.0%),  Short  (24992-000,25.0%) 
(24994-000,5.0%) 

Moisture  Intrusion 

6.6% 

6.4%  Moissture  Intrusion  (25038-000,32.0%) 

Mechanical  Failure 

6.2% 

6.0%  Body  Anomalies  (25038-000,30.0%) 

Non-uniform  Resistance 

Material  2.2% 

2.1%  Non-uniform  Resistance  Material  (25038-000,10.5%) 

Un):nown 

2.5%  Un)tnown  (24993-000,5.0%)  (24994-000, NR)  (25038-000, 

7,5%) 

SourcAS : 1 

100.0%  100.0%  High  2  (24991-060,100.0%, 


0.0% 

NR  Low  2  (24991-000, NR) 


51.3% 

12.0% 

9.2% 

8.7% 

8.6% 

6.1% 

4.0% 


Sources; 3 

57.3%  ,57.1%  Open-C¥«n  Element,*  (25000-000, Oty:l)  (25000-OCO,Qty:l) 

(25000- 000, Qty:l)  (25000-000, Oty:l)  (25000-000, Qty:2) 
(25000-000, Qty; 2)  (25000-000,Qty !3) ,  Open-Open  Wiper 
(25000-000, Qtyrl)  (25000-000, Qty:l)  (25000-000, 0ty:3) 
(25000-000, Qty: 5)  (25000-000, 0ty!23)  (25000-000, Qty;25) , 
Open-Goneral  (25000-000, Qtyrl)  (25000-000, Qtyrl) 

(25000-000, Qtyil)  (25000-000,Qty:3i  (25000-000,  Qty:  3) 
(25000-000, Qty:4)  (25000-000,  Qty;5)  (25000-000,  Qty:  6) 
(25000-000, Qty: 9)  (25000-000, QtyrlO)  (25000-000, Qtyrll) 
(25000-000,Qty;15)  (25000-000, Qty :19)  (2500C-000,Qty : 19) 
(25000-000, Qty: 23)  (25000-000, Qty :52) ,  Open 
(24990-000,40.0%),  Open  Condition-Mechanical  Overstress 
(10722-000,Qty;6) 

Intermittent  Operation  23.3%  23.2%  Intermittent  (24990-000,60.0%)  (25000-000, Qtyrl) 

(25000-000,Qty:l)  (25000-000, Qtyrl)  (25000-000, Qtyrl) 
(25000-000,Qty:l)  (25000-000, Qty:2)  (25000-000,Qtyrl3) 
(25000-000, Qty:17) ,  Intermlttent-Nolse  (25000-000, Qtyrl) 
(25000-000, Qtyrl)  (25000-000, Qty:2>  (25000-000, Qty:2) 
(25000-000, Qty:3)  (25000-000, Qty:3)  (25000-000, Qty: 6) 
(25000-000, Qty : 7)  (25000-000, Qty : 16) 

Drift  13.9%  13.8%  Parameter  Drift -Delta  R  (25000-000, Qtyrl)  (25000-000, Qtyrl) 

(25000-000, Qtyrl)  (25000-000, Qtyrl)  (25000-000, Qty: 2) 
(25000-000, Qty: 3)  (25000-000, Qty;4)  (25000-000, Qty: 6) 
(25000-000, Qty:7)  (250CO-000,Qtyr9)  (25000-000, Qty: 11) 
(25000-000, Qty:14)  (25000-000, Qty; 18) ,  Parameter 
Orlft-Insulatlcn  Reslstanua  (25000-000, Qty:l) 


Resistor,  Trlmpot,  Carbon  Film 
High  Contact  Resistance 


Other 

Shorted 


Resistor, Variable  (Summary) 
Opened 

Intermittent  Operation 
Drift 

High  Contact  Resistance 
Spurious/False  CTperatlon 
Shorted 

Mechanical  Failure 


Resistor, Variable 
Opened 
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5-182  Failure  Distribution  Summaries 

Part  Failure  Norm  Fall 

Doao.  Mode/Meoh  Dlst.  Dlst. 


Realator, Variable  (continued) 
Drift  (continued) 


Seal  Failure 

3.1% 

3.1% 

Shorted 

1.5% 

1.5% 

Mechanical  Damage 

0.8% 

0.8% 

On)inown 

0.4% 

Resistor, Variable, Composition 
Spurious/False  Operation 

33.3% 

31.7% 

Opened 

18.6% 

17.7% 

High  Contact  Resistance 

16.8% 

16.0% 

Shorted 

16.5% 

15.7% 

Moisture  Intrusion 

9.8% 

9.3% 

Hiper  Movement 

3.0% 

2.8% 

Rlndlng/Stlc(clng 

2.1% 

2.0% 

Induced 

X  a 

3.3% 

1.7% 

Other  «%3) 

Insulation  Failure 

Connection  Failure 

1.7% 

Resistor, Variable, Potentlonwter 
High  Contact  Resistance 

67.0% 

67.0% 

Shorted 

33.0% 

33.0% 

Resistor,  Variable,  TrlRiner 
Opened 

56.8% 

46.0% 

Mechanical  Failure 

28.4% 

23.0% 

Drift 

14.8% 

12.0% 

Induced 

19.0% 

Data 

Source (a) /Detalla 


(25000-000, 0tyi3)  (25000-000, Qty:4)  (25000-000, Qtyj 10) 
(25000-000, C)tyt33) ,  Parameter  Drift-High  Contact  Realstance 
(25000-000,Qtyi4) ,  Parameter  Drift-General 
(25000- 000, <Jtyi37)  (25000-000, Oty:164) 


seal  l.ea)cage  (25000-000, Qtyil)  (25000-000, Qtyi2) 
(25000-000, Qty 1 71) 


Short-Short  Elomenta  (25000-Li00,0tyi6) ,  Short-Dielectric 
Strength  (25000-000, Qty 1 1)  (25000-000, Qty:2) ,  Short 


(25000-000, Oty!2) 
(25000-000,Qty:2) 

Mechanical  Damage 
(25  000-000, Ot>'!l) 
(25000-000, (3ty:4) 


(25000-000, 0tyt2) 
(25000-000, Qtyifi) 

(25000-000,Qty:l) 
(25000-000, Qtyi2) 
(25000-000, Qty!4) 


(25000-000, Qty:2) 
(25000-000, 0tyil4) 

(25000-000,  Qty:  1) 
(25000-000, QtytS) 
(2500u-000,pty:4! 


Un)tnown  (25000-000, Qty:  1)  (25000-000, Qty:4) 
(25000-000,Qtyi5) 


Sourcea:3 

Erratic  Operation  (24993-000,95.0%) 

High  Z  (24991-000,53.0%) 

Corrosion  (25038-000,48.0%; 

Low  Z  (24991-000,47.0%) 

Moisture  Intrusion  (25038-000,28.0%) 

Hiper  Movement  (25038-000,8.5%) 

Binding,  Jamming  (25038-000,6.0%) 

Burnout  of  Resistive  Element  (25038-000,4.5%) 

Insulation  Failure  (24993-000,5.0%) 

Terminal  Defect  (25038-000,5.0%) 


Sources : 1 

High  Z  (24991-000,67.0%) 
Low  Z  (24991-000,33.0%) 


Sources :1 

Oi»n  Circuit  (24997-000,46.0%) 

Hichanloal  failure  (24997-000,23.0%) 
Parameter  Change  (24997-000,12.0%) 

Quality  defects  and  other  (24997-000,19.0%) 
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Part  Failure  Norm  Fail 

Desc.  Mcde/Msch  Dist.  Diet. 

Resistor, Variable, Wire  Wound 

Opened 

52.7%  46.1% 

Spurlous/False  Operation 

31.0%  18.3% 

Contaminated 

13.0%  11.4% 

Jammed/Stuck 

7.0%  6.2% 

I.'isulatlon  Failure 

6.2%  5.4% 

Other  (<%5) 

-  12.5% 

Noisy 

3.4% 

Worn 

3.4% 

Seal/Gasket  Failtire 

3.4% 

Change  in  Value 

1.7% 

Breakdown  to  Earth 

0.5% 

Reduced  Cross  Sect.  Area 

NR 

Stripped 

NR 

Shorted 

NR 

Resistor, Variable,  Wire 

Wound, Precision 

Opened 

73.7% 

70.0% 

Excessive  Noise 

26.3% 

25.0% 

Onknow , 

5.0% 

Resistor, Varistor 

Opened 

100.0%  95.0% 

Unknown 

-  5.0% 

Resolver,  Rotor 

Opened 

100.0%  100.0% 

D«ta 

Source (a) /Details 
Sources  s  4 

High  Z  (24991-000,61.0%),  Open  Circuits  (24993-000,  40.0%), 
Open  (24417-001, NR) 

Erratic  Operation  (24993-000,55.0%) 

Contamination  (24417-001, NR)  (25038-000,25.0%), 
Contamination  Bridging  (25038-000,6.5%) 

Jaitming  of  Lead  Screw  Assembly  (24417-001, NR) ,  Jamming, 
Stripping  (25038-000,17.0%) 

Insulation  Brea)cdowri  (25036-000,15.0%) 

Noise  (25038-000,9.5%) 

Slider  Wear  (24417-001, NR) ,  Wiper  Aim  Wear  (25038-000,9.5%) 
Seal  Defects  (25038-000,9.5%) 

Change  of  Value  (24993-000,5.0%),  Radical  Departure  from 
Initial  Characteristics  (24417-001, NR) 

Catastrophic-Brea)cdown  To  Earth-Inter  (24991-000,1.0%) 

Reduced  Cross  Sectional  Area  (24417-001, NR) 

Stripping  of  Threads  of  Lead  Screw  Assembly  (24417-001, NR) 

Short  (24417-001, NR) 


Sources : 1 

Open  Circuits  (24993-000,70.0%) 
Excessive  Noise  (24993-000,25.0%) 
Un)cnown  (24993-000,5.0%) 


Sources:! 

Open  Circuits  (24993-000,95.0%) 
Unknown  (24993-000,5.0%) 


Sources:! 

Phase  32X  Magnet  Hire  Open-Mechanical  Overstress 
(10722-000, Qty:l),  Open  Windings  (10722-000, Qty:3) , 
Open-Magnet  Wire  Overstress/Fractured  Ext  Low  Pad 
(10722-000,  (}ty:l) 
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Part  Failurn  Norm  Fail  Data 

Deac.  Moda/Mech  Dlat.  Diat.  Sourca(a) /Datalla 


Reaolvart  Servomechaniam 
Unknown 


Sourcea:! 

<0.H  Unknown  (2441'7-001, NR) 


Raaolver, Starter 
Shorted 


Opened 


Sourcea:! 

50.0*  50.0*  Short-Tensile  Fracture  (10722-000, Qty:2) ,  Core  Short-Reuao 

Of  Previoualy  Wound  Core  (10722-000, Qty:l) 

50.0*  50.0*  Open-Fatigue  Fracture  (10722-000, Qty:l)  (10722-000, Qty:l) , 

(^en  Magnet  Wire  At  Slot  73-Meohanical  Ovoratreas 
(10722-000,Qty:l) 


Retainer  Sourcea :1 

Looae  77.3*  65.4*  Loose  (25101-000, Qty:2)  (25101-000, Qty:3) 

(25101-000, Qty: 6),  Looae  Screw(a)  -  Loo.so  (25101-000,Qty  :1) , 
Out  Of  Adjuatment  -  Looae  (25101-000, Qtyil) ,  Vibration  - 
Looae  (25101-000, Qty:  1)  (25101-000,Qty:2) ,  Loose  Screw(s)  - 
Excessive  Play  (25101-000, Qty: 1) 


Excessive  Play  22.7*  19.2*  Excessive  Play  (25101-000, Qty:5) 

Induced  -  15.4*  Improper  Installation  -  Looae  (25101-000, Qty:3) ,  Improper 

Maintenance  -  Loose  (25101-000, Qty: 1) 


Retainer  Piston  Aaay 
Corroded 


Sources:! 

100.0*  100.0*  Co rroded-Broken/ Damaged  (25101-000, Qty: 1) 


Retainer, Optical  £1  Sources:! 

Induced  - 100.0*  Item  Abuse/Neglect  -  Broketi/Damaged  (25101-000, Qty:  1) 


Reticle  Sources;! 

Induced  - - 100.0*  Lack  Of  Maintenance  (25101-000, Qty:l) 


Retractor  Sources:! 

Broken  50.0*  40.0*  Broken/Damaged  (25101-000, Qty:2) 

Aged/Deteriorated  50.0*  40.0*  Deterlorated/Aged  -  Broken/Damaged  (25101-000, Qty :2) 

Unknown  -  20.0*  Unknown  (25101-000, Qty: 1) 

Ring  Sources:! 

Loose  75.0*  60.0*  Looae  Screw(s)  -  Looae  (25101-000, Qty:  1) ,  Loose  Screw(s)  - 

Exoesaive  Play  (25101-000, Qty:l) ,  Loose  Bolt (a)  -  Excessive 
Play  (25101-000, Qty: 1) 

Out  of  Adjuatment  25.0*  20.0*  Out  Of  Adjustment  -  Inaccurate  (25101-000, Qty: 1) 

Induced  -  20.0*  Improper  Installation  -  Inop/Unservlcaable 

(25101-000, Qty: 1) 
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Part  Falluca  Norm  Fall  Data 

Desc.  Moda/Mech  Dlst.  Dlat.  Sourca(s) /Datalla 


Ring  Yoke  Assembly  Sources:! 

Loose  100. Ot  100. Ot  Worn  -  Loose  (25101-000, Qty;l) 

Ring, Retaining  Sources:! 

Broken  47.4%  16.1%  Broken/Damaged  (25101-000, Qty;l)  (25101-000, Qty; 1) , 

Broken/Separatad-Mlsflre  (25101-000, Qty: 1) , 
Broken/Separated-Mlsslng  (25101-000, Qty : 1)  (25101-000, Qty : 1) 
(25101-000, Qty :1)  (25101-000, Qty :3) 

Loose  31.6%  10.7%  Out  Of  Adjustment  -  Loose  (25101-000, Qty ;6) 

Worn  10.5%  3.6%  Worn  Out  (25101-000, Qty:l) ,  Worn  -  Inop  Man  Trav^erse 

(25101-000, Qty: 1) 

Blndlng/Stlcklng  5.3%  1.8%  Loose  Scraw(s)  -  Binding/Sticking  (25101-000, Qty:l) 

Aged/Deteriorated  5.3%  1.8%  Deteriorated/Aged  -  Broken/Damaged  (25101-000, Qty:l) 

Induced  -  64.3%  Improper  Maintenance  -  Loose  (25101-000, Qty:l) ,  Improper 


Install  -  Inop/Sluggish  Breech  (25101-000, Qty:l) ,  Item 
Abuse/Neglect  -  Missing  (25101-000, Qty:l) ,  Stolen  -  Missing 
(25101-000, Qty: 1)  (25101-000, Qty : 1) ,  Missing 
(25101-000, Qty: 2)  (25101-000, Qty:4) ,  Fell  Off  Or  Lost  - 
Missing  (25101-000, Qty: 1)  (25101-000, Qty:l) 

(25101-000, Qty:l)  (25101-000, Qty;2)  (25101-000, Qty:3) 
(25101-000, Qty: 11) ,  Improper  Maintenance  -  Broken/Damaged 
(25101-000, Qty: 1),  Fell  Off  Or  Lost  -  Fnd  In  TI/PMCS/INSP 
(25101-000, Qty: 1)  (25101-000, Qty: 1) ,  Improper  Maintenance  - 
Missing  (25101-000, Qty: 1)  (25101-000, Qty :2) 


Unknown  — — —  1.8%  Unknown  (25101-000,  Qty : 1) 


Ring, Slip  Sources:! 

Opened  100.0%  100.0%  Wire  Pulled  Loose  During  The  Strip  t  Tin  Operation 

(10722-000, Qty:2) ,  Open  Circuits-Intergranular  Cracking 
(10722-000,  Qty: 1) 


Ring, Stop  Sources : 1 

Out  of  Adjustment  100.0%  100.0%  Out  Of  Adjustment  -  Inaccurate  (25101-000, Qty: 1) 

Rivet, Solid  Sources:! 

Loose  100.0%  66.7%  Loose  (25101-000, Qty:2) ,  Loose  Screw(s)  -  Missing 

(25101-000, Qty; 1),  Worn  -  Loose  (25101-000, Qty: 1) 

Unknown  -  33.3%  Unknown  (25101-000, Qty; 2) 

Rod  Sources:! 

Broken  80.0%  72.7%  Broken/Damaged  (25101-000, Qty;l)  (25101-000, Qty:2) 

(25101-000,  Qty: 5) 

Loose  10.0%  9.1%  Part  Mlsslng/Looae  -  Fnd  In  TI/PMCS/INSP  (25101-000, Qty:l) 

Aged/Deteriorated  10.0%  9.1%  Deterlorated/Aged  -  Internal  Moisture  (25101-000, Qty:l) 

Induced  -  9.1%  Poll  Off  Or  Lost  -  Missing  (25101-000, Qty ;1) 
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3-186  Failure  Distribution  Summaries _ 

Part  rallura  Norm  Fall  Data 

Date.  Moda/Maoh  Dlat.  Dlat.  Sourca(a) /Datalla 


FMD-91 


Roller  Sourcaail 

Loose  40.0%  28.6%  No  Failure  -  Loose  (25101-000, Oty:l) ,  Norn  -  Loose 

(25101-000,  Qty:l) 

Broken  40.0%  28.6%  Broken/Damaqed  (25101-000, Qty;2) 

Agad/Deterloratad  20.0%  14.3%  Deterloratad/Agad  -  Broken/Oamagad  (25101-000, Qty:l) 

Induced  — ....  28.6%  Cannlballzatlon-Mlsslng  (25101-000, Qty:l) ,  Lack  Of 

Lubrication  -  Missing  (25101-000, Qtytl) 


Roller  Assembly 

Bushing  Failure 


Cracked/Fractured 

Broken 

Worn 

Aged/Deteriorated 

Cut /Scarred/Punctured 
Excessive  Play 
Induced 


Unknown 


Sources : 1 

29.2%  22.6%  Worn  Bushing  -  Norn  Out  (25101-000, Qty:l) 

(25101-000, Qty:2) ,  Worn  Bushing  -  Loose  (25101-000, Qty:2) , 
Worn  Bushing  -  Excessive  Play  (25101-000, Qty:l) 

(25101-000,  Qty:l) 

25.0%  19.4%  Cracked  (25101-000, Qty:l) ,  Cracked/Split-Broken/Oamaged 

(2S101-00C,Qty:4) ,  Operator  Error  -  Cracked 
(25101-000,  Qty:l) 

16.7%  12.9%  Broken/Damaged  (25101-000, Qty:!)  (25101-000, Qty:l) 

(25101-000,Qty:2) 

13.5%  9.7%  Morn  Out  (25101-000, Qtyi2) ,  Worn  Track  Pad(s) 

(25101-000,  Qtyil) 

8.3%  6.5%  OeterlorAted/Aged  -  Deteriorated  (25101-000, Oty:l) , 

Deterloratad/Aged  -  Inop/Unservlceable  (25101-000, Qty:l) 

4.2%  3.2%  Cut/Scarred  (25101-000, Qty:l) 

4.2%  3.2%  Excessive  Play  (25101-000, Qtysl) 

-  12.9%  Item  Abuse/Negleet  -Missing  (25101-000, Qtyil) ,  Operator 

Error  -  Broken/Damaged  (25101-000, Qtyil) ,  Caused  By  Other 
Fallure-Collapsed/Bent  (25101-000, Qtyi 1) ,  Lack  Of 
Lubrication  -  Worn  Out  (25101-000, Qtyil) 

-  9.7%  Unknown  (25101-000, Qtyil)  (25101-000, Qtyi2) 


Roller  Unlvers  Assy 
Excessive  Play 


Sources i 1 

100.0%  100.0%  Worn  -  Excessive  Play  (25101-000, Qtyil)  (25101-000, Qtyi 1) 


Rotary  Harness  Assy 

Signal  Path  Leakage 


Sources :1 

100.0%  100.0%  Signal  Path  Leakage-Solder  Flux  In  Connector  P4 
(10722-000,  Qtyil) 


Rotary  Switch  Sources: 4 

Degraded  Output  52.6%  50.0%  Bad  Output  (25027-000, Qtyil) 

Contact  Failure  47.4%  45.0%  Intermittent  Contact  (24993-000,90.0%),  Intermittent 

Contact  or  Variable  Contact  Res.  (24996-000, NR) 

Unknown  -  5,0%  Unknown  (24993-000,10,0%) 


Other  -  0,0% 

Mechanical  Failure  NR  Mechanical  Failure  (24996-000, NR) ,  ttechanlcal  failure 
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FMP-91 

Parc  Fcllura 
Deic .  Moda/Mach 


Norm  Fall  Data 

Dlat.  Diat.  Saurca(a) /Datalla 


Failure  Distribution  Summaries  3-187 


Rotary  Switch  (continued) 

Other  (continued) 

Opened 

NR 

Shorted 

NR 

Intermittent  Operation 

NR 

(24997-000, NR) 

Opan  Circuit  (24996-000, NR)  (24997-000, NR) 

Short  (24996-000, NR)  (24997-000, NR) 

Intarmlttant  contact  or  var labia  contact  raalst. 
(24997-000, NR) 


Rotating  Head  Aaay  Sourca.a:! 

Loose  33.3%  25.0%  Internal  Failure  -  Loose  (25101-000, Qty:l) 

(25101-000,  Qtyil),  Worn  -  Loose  (25101-000,  Oty:l) 

Excessive  Play  33.3%  25.0%  Internal  Failure  -  Excessive  Play  (25101-000, Qty;3) 

Out  of  Synch.  11.1%  8..'<%  Out  Of  Synch  (25101-000, Qty:l) 

Bro)cen  11.1%  8.3%  Part  Struc)c/Damaged  -  Inop/Unservlceable  (25101-000, Qty:l) 

Stripped  11.1%  8.3%  Worn/ St ripped  -  Inop/Unservlceabla  (25101-000, Oty: 1) 

Un)cnown  -  25.0%  Un)tnown  (25101-000, Qty:l)  (25101-000, Qtyi2) 


Scale, Diopter 

Out  of  Adjustment 


Sources !l 

100.0%  100. 0%  Out  Of  Adjustment  -  Inop/Unservlceable  (25101-000, Qty:l) 


Screw.  Sources:! 

Loose  66.7%  50.0%  Loose  Screw  -  Inop/Unservlceable  (25101-000, Qty:l) , 

Vibration  -  Loose  (25101-000, Qty:l) 

Horn  33.3%  25.0%  Horn  -  Inop/Unservlceable  (25101-000, Qty:l) 

Induced  — 25.0%  Vibration  -  Missing  (25101-000, Oty:l) 


Sources : 1 

46.4%  30.2%  Vibration  -  Loose  (25101-000, Cty:l)  (25101-000, Qty: 1) ,  Part 

Mlsslng/Loose  -  Missing  (25101-000, Qty;l) ,  Loose  Bolt(s) 
(25101-000, Qty:5) ,  Loose  Bolt(s)  -  Lea)clng  Fluid 
(25101-000,  Qty:  1),  Loose  Bolt(s)  -  Missing 
(25101-000, Qty:l) ,  Loose  Bolt(8)  -  Loose  Bolt(s) 

(25101-000, Qty:l),  Vibration  -  Loose  Screw(s) 

(25101-000, Qty: 2) 

Bro)cen  35.7%  23.3%  Part  StruOc/Damaged  -  Fnd  In  TI/PM5C/INSP 

(25101-000,Qty:l),  Part  St  ruck /Damaged  -  Bro)(en /Damaged 
(2S101-000,Oty:l),  BroJcen/Damaged  (25101-000, Qty:l) 
(25101-000, Qty;  1)  (25101-000,  Qty:  1) ,  Bro)ten  Bolt  (s) 
(25101-000, Qty:l),  Vibration  -  Bro)cen/Damaged 
(25101-000, Qty:2) ,  Bro)cen/Separated  -  Bro)cen  Bolt(s) 
(25101-000,  Qty:  1),  Brojcen/Separated  -  Bro)cen/Damaged 
(25101-000,  Qty: 1) 

Lea)clng  Fluid  7.1%  4.7%  Vibration  -  Lealtlng  Fluid  (25101-000, Qty:2) 

Out  of  Adjustment  3.6%  2.3%  Loose  Bolt(s)  -  Out  Of  Adjustment  (25101-000, Qty:l) 

Binding/Stic)clng  3.6%  2.3%  Bindlng/Stlc)cing  (25101-000, Qty:l) 


Screw, Cap 
Loose 
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3«188  Failure  Distribution  Summaries _ 

Part  Failure  Norm  Fall  Data 

Oe«c.  Mode/Mech  Diat.  Dlat.  Source (a) /Datalla 


Screw, Cap  (continued) 

Excoaalve  Vibration  3.61  2.3%  Vibration  -  /naccurate  (25101-00C,Qty:l) 

Induced  -  - — -  34.9%  Item  Abuae/Neglect  -  Miaslng  (25101-000, Otyi 1) ,  Wrong  Part 

-  Found  In  TI/PMCS/Insp  (2S101-000,  Qty:  1) ,  Fell  Off  Or  I.oat 

-  Misalng  (25101-000, Qty  si)  (25101-000, Qtys2) ,  Lao)«  Of 
Maintenance  -  Loose  (25101-000, Qtysl)  (25101-000, Qtysl) , 
Improper  Installation  -  Loose  (25101-000, Qtysl),  Lacl<  Of 
Maintenance  -  Loose  Bolt(s)  (25101-000, Qtysl) ,  Lack  Of 
Maintenance  -  Stripped  (25101-000, Qtysl) ,  Lack  Of 
Maintenance  -  Leaking  Fluid  (25101-000, Qtysl) ,  Vibration  - 
Missing  (25101-000, Qtys2) ,  Wrong  Part  -  Missing 
(25101-000, Qty s 1) ,  Improper  Instollation  -  Stripped 
(25101-000,  Qtysl) 


Sources : 1 

2.1%  Broken  Bolt (s)  (25101-000, Qtysl)  (25101-000, Qtysl) 

1.1%  Worn  -  Loose  (25101-000, Qtysl) 

1.1%  Vibration  -  Fnd  In  TI/PMSC/INSP  (25101-000, Qtysl) 

92.6%  Unknown  (25101-000, Qtysl)  (25101-000, Qty :87) 

3.2%  Overtorsiued  -  Broken  Bolt  (s)  (25101-000, Qtysl) ,  Overtorqued 
-  Broken/Damagod  (25101-000, Qtysl)  (25101-000, Qtysl) 


Screw, Cap, Socket, Head  Sources  si 

Broken  66.7%  20 .0%  Broken  Bolt (s)  (25101-000, Qtysl) ,  Broken /Damaged 

(25101-000,  Qtysl) 

loose  33.3%  10.0%  Loose  Screw(s)  -  Loose  (25101-000, Qtysl) 

Induced  -  70,0%  Lack  Of  Maintenance  -  Metal  On  Mag  Plug  (25101-000, Qtysl) , 


Overtorqued  -  Broken/Damaged  (25101-000, Qtysl) ,  Wrong  Part  - 
Loose  (25101-000, Qtysl) ,  Isnproper  Maintenance  - 
Broken/Damaged  (25101-000, Qtysl) ,  Improper  Maintenance  - 
Missing  (25101-000, Qtysl),  Vibration  -  Missing 
(25101-000, Qty si)  (25101-000, Qty si) 


Screw, Collimator  Sources  si 

Out  of  Adjustsnent  100.0%  50.0%  Out  Of  Adjustment  -  Inop/Unservlceable  (25101-000, Qtysl) 

Induced  -  50.0%  Lack  Of  Maintenance  -  Bindlssg/Sticking  (25101-000, Qtysl) 


Screw, Cap,  Socket 

Broken 

SO.0% 

Loose 

25.0% 

Excessive  Vibration 

25.0% 

Unknown 

Induced 

Screw, Front  Wedge 
Fractured 


Sources  si 

100.0%  100.0%  Screw  Fractured-Screw  Cross  Threaded  When  Inserted 
(10722-000,  Qtysl) 
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FMD-91 _ 

Norm  Fall  Data 
Dlst.  Dist.  Saurc«(s) /Details 


Screw, Insert, Thread  Sources:! 

Stripped  100.0%  50.01  Stripped  (25101-000, Qty:l) 

Induced  — 50.01  Overtorqpjed  -  Loose  (25101-000, Qty:  1) 


Part  Failure 
Desc .  Mode/Mech 


Screw, Machine 


Broken 

31.6% 

15.8% 

Loose 

21.1% 

10.5% 

Worn 

15.8% 

7.9% 

Stripped 

10.5% 

5.3% 

Out  of  Adjustment 

10.5% 

5.3% 

Out  of  Synch. 

10.5% 

5.3% 

Induced 

44.7% 

Sources:! 

Broken  Bolt (a)  (25101-000, Qty:l)  (25101-000, Qty:2) , 
Broken/Oamaged  (25101-000, Qty:l)  (25101-000, Qty;l) 

(25101-000, Qty:l) 

Vibration  -  Loose  (25101-000, Qty:l) ,  Loose  bolt(s)  - 
Inop/Unserviceable  (25101-000, Qty:l),  Out  Of  Adjustment  - 
Loose  (25101-000, Qty:l) ,  Loose  Screw's)  -  Inop/UnserviceeOule 
(25101-000,  Qty:  1) 

Worn  -  Inop/Unservlceable  (25101-000, Qty;l) ,  Worn  - 
Inaccurate  (25101-000, Qty:l) ,  Worn  -  Found  In  TI/PMCS/Insp 
(25101-000, Qty: 1) 

Stripped  (25101-000, Qty il)  (25101-000, Qty : 1) 

Out  of  Adjustment  -  Inop/Unservlceable  (25101-000, Qty:l) , 

Out  Of  Adjustment  (25101-000,Qty : 1) 

Out  Of  Synch  (25101-000,Qty -.1) ,  Vibration  -  Out  Of  Synch 
(25101-000,  Qty:l) 

Missing  (25101-000, Qty:l) ,  Item  Abuse/Neglect  - 
Broken/Damaged  (25101-000,Qty:l) ,  Fell  Off  Or  Lost  - 
Inop/Unservlceable  (25101-000, Qty:l) ,  Vibration  -  Missing 
(25101-000, Qty: 1)  (25101-000, Qty:l) ,  Fell  Off  Or  Lost  - 
Missing  (25101-000, Qty: 1)  (25101-000, Qtytl) 

(25101-000, Qty:l)  (25101-000, Qty :1)  (25101-000, Qty:l) , 
Improper  Maintenance  -  Internal  Moisture  (25101-000, Qty: 1) , 
Improper  Installation  -  Inaccurate  (25101-000,Qty!l) , 
Ingiroper  Alignment  -  Out  Of  Adjustment  (25101-000, Qty:2) , 
Lack  Of  Maintenance  -  Loose  (25101-000,Qty :1) ,  Wrong  Part 
(25101-000,  Qty: 1) ,  Lack  Of  Maintenance  -  Metal  On  Mag  Plug 
(25101-000,  Qty  :1) 


Other  (<%6)  -  5.3% 

Bent/Dented/Warped  2.6%  Warped/Bent  -  Loose  (25101-000, Qty:l) 

Binding/Sticking  2.6%  Vibration  -  Binding/Sticking  (25101-000, Qty :1) 


Screw, Self  Locking  Sources:! 

Corroded  75.0%  42.9%  Corroded-Broken/Damaged  (25101-000, Qty:3) 

Broken  25.0%  14.3%  Broken/Damaged  (25101-000, Qty: 1) 

Induced  -  42.9%  Overtorqued  -  Broken/Damaged  (25101-000, Qty:2) ,  Vibration  - 

Missing  (25101-000, Qty: 1) 


Reliability  Analysis  Center  (RAC)  •  201  MiU  St.,  Rome,  NY  13440  •  315-337-0900 


3-190  Failure  Distribution  Sumntarles 
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Parc  Failure  Norm  Fail  Data 

Deac.  Mode/Mech  Diet.  Oist.  Source (s) /Details 


Screw, Self  Tapping 
Broken 


Sources  1 1 

100. Ot  100.0%  Broken/Damaged  (25101-000, Qty: 1) 


Screw, Set  Sources:! 

Out  of  Adjustment  36.5%  26.8%  loose  Scraw(s)  -  Out  Of  Adjustment  (25101-000, Oty: 1) ,  Out 

Of  Adjustment  -  Binding/Sticking  (25101-000, Qty. •!) 
(25101-000,Qty:l) ,  0>jt  Ot  Adjustment  -  Inaccurate 
(25101-000, Qty: 3)  (25101-000, Qty:3)  (25101-000, Qty : 4) ,,  Out 
Of  Adjustment  -  Inop/Unservieoable  (25101-000, Qty; 1) ,  Out  Of 
Adjustment  -  Out  Of  Adjustment  (25101-000, Qty:2) ,  Out  Of 
Adjustment  -  Out  Of  Synch  (25101-000, Qty:3) 

Loose  30.8%  22.5%  Vibration  -  Loose  (25101-000, Qty: 1)  (25101-000, Qty : 1) 

(25101-000, Qty:l)  (25101-000, Qty: 1) ,  Loose  Screw(s)  - 
Itiop/Unserviceable  (25101-000,  Qty :  1)  (25101-000,Qty :  1) , 

Loose  (25101-000, Qty:l) ,  Loose  Screw(s)  ••  Loose 
(25101-000, 0ty:2) ,  Loose  Screw(s)  -  Fnd  In  TI/PMCS/INSP 
(25101-000, Qty:  1) ,  Loose  Scrnw(s)  -  Inaccurate 
(25101-000, Qty: 1) ,  Part  Missing/Loose  -  Inaccurate 
(25101-000, Qty:l) ,  Vibration  -  Loose  Screw(s) 

(25101-000, Qty:l) ,  Loose  Bolt(s)  -  Inop/Unserviceable 
(25101-000, Qty:2) ,  Loose  Screw(s)  -  Excessive  Play 
(?5101-0C0,Qty:l) 


Out  of  Synch.  25.0%  18.3%  Vibration  -  Out  Of  Synch  (25101-000, Qty : 1) ,  Out  Of  Synch 

(25101-000, Qty: 4)  (25101-000, Qty : 8) 

Broken  '7.7%  5.6%  Broke.v/Dumned  (25101-000, Qty:l)  (25101-000, Qty:2) ,  Fell 

Off  Or  Lest  •  Broken/Damaged  (25101-000,Qty:l) 

Induced  14.1%  Fell  Off  Or  Lust  -  Missing  (25101-000, Qty:  1) 


(25101-000, Oty:l) ,  Irrproper  Install  -  Missing 
(25101-000, Qty:i) ,  Improper  Maintenance  -  Broken/Damaged 
(25101-000, Qty:l) ,  Vibration  -  Missing  (25101-000, aty:l) 
(25101-000, Qty: 1)  (25101-000, Qty:l) ,  Caused  By  Other 
Failure-Inop/Unsorv.iceable  (25101 -000, Qty:l),  Overtorejued  - 
Broken /Damaged  (25101-000,0ty:l),  In:proper  Maintenance  - 
Missing  (25101-000, Qty: 1) 

Unknown  — —  5,6%  Unknown  (25101-000, Qty:4) 


Other  (<%3)  7.0% 

Worn  1.4%  Worn/Stripped  -  Inaccurate  (25101-000, Oty:l) 

Excessive  Vibration  1.4%  Vibration  -  Inop/Unserviceable  (25101-000, Qty: 1) 

Seized  1.4%  Seized/Frozen  -  Inop  Man  Elevation  (25101-000, Qty: 1) 

Corroded  1.4%  Corroded-Seized  (25101-000, Qty: 1) 

Aged/Deteriorated  1.4%  Oeterlorated/Aged  -  Broken/Damaged  (25101-000, Qty:l) 


Screw, Shoulder  Sources:! 

Loose  46.7%  29.2%  Vibration  -  Loose  (25101-000, Qty;3) ,  Loose  Screw(s)  -  Fire 

Extinguishers  (25101-000, Qty: 1) ,  Loose  Screw(s)  -  Out  Of 
Synch  (25101-000, Qty: 1) ,  Fart  Struck/Damaged  -  Loose 
(25 101-000, Qty : 1) ,  Vibration  -  Loose  Screw(s) 

(25101-000,  Oty:  1) 

Aged/Deteriorated  20.0%  12.5%  Deterioratad/Aged  -  Broken  Damaged  (25101-000, Qty:2) , 

Deteriorated/Aged  -.  Broken/Damagad  (25101-000,  (}ty:l) 

Broken  13.3%  8.3%  Broken/Damaged  (25101-000, Qty:l)  (25101-000, Qty:l) 
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Failure  Disitribution  Summaries  3-191 


FMD-91 


Part  Failure 

Norm 

Fail 

Desc.  Mode/Mech 

Dist . 

Dist. 

Screw, Shoulder  (continued) 

Mechanical  Damage 

13.3% 

8.3% 

Stripped 

6.7% 

4.2% 

Induced 

37.5% 

Data 

Source ts) /Details 


Vibration  -  Brokon/Damaged  (25101-000, Qty; 1) , 

Brokan/Damaged  (25101-000, Qty: 1) 

Stripped  (25101-000, Qty :1) 

Caused  By  Other  Fail  -  Loose  (25101-000, Qty:4) ,  Improper 
Install  -  Broken/Damaged  (25101-000, Qty : 1) ,  Improper 
Maintenance  -  Stripped  (25101-000, Qty:l) ,  Improper 
Maintenance  -  Loose  (25101-000, Qty : 1) ,  Lack  Of  Maintenance  - 
Broken/Damaged  (25101-000, Qty:l) ,  Overtorqued  - 
Binding/Sticking  (25101-000, Qty :1) 


Screw, Tapping  Sources:! 

Inauced  -  100.0%  Missing  (25101-000,Qty : 1) ,  Fell  Off  Or  Lost  -  Missing 

(25101-000, Qty:!) ,  Lack  Of  Maintenance  -  Missing 
(25101-000, Qty:l)  (25101-000, Qty: 1) ,  Vibration  -  Missing 
(25101-000, Qty :1)  (25101-000, Qty :1) 


Screw, Thumb 


Broken 

33.3% 

20.0% 

Loose 

33.3% 

20.0% 

Aged/ Deteriorated 

33.3% 

20.0% 

Induced 

40.0% 

Seal  (Summary) 

Aged/Deteriorated 

40.6% 

Leaking 

.35.9% 

Cut /Scar rod/Punctured 

16.8% 

Worn 

4.2% 

Loose 

2.5% 

Seal 

Leaking 

50.9% 

35.7% 

Cut /Scarred/Punctured 

23.8% 

16.7% 

Aged/Deteriorated 

15.9% 

11.2% 

Worn 

5.9% 

4.2% 

Loose 

3.5% 

2.5% 

Sources : 1 

Broken/Damaged  (25101-000, Qty: 1) 

Loose  Screw(s)  -  Excessive  Play  (25101-000, Qty:l) 

Deteriorated/Aged  -  Excessive  Play  (25101-000, Qty: 1) 

Improper  Maintenance  -  Broken/Damaged  (25101-000,Qty :1) , 
Vibration  -  Missing  (25101-000, Qty : 1) 


Sources: 3 

Leak  (24992-000,100.0%),  Leaking  (20609-000, Qty:16) 
(24992-000,39.0%),  Leaking  Fluid  (25101-000, Qty:l) 

Ripped/Torn/Cut  (20609-000, Qty : 143 ) 

Deteriorated  (20609-000,Qty : 79) ,  Deteriorated/Aged  - 
Inop/Unserviceable  (25101-000, Oty;2) ,  Deteriorated/Aged- 
Leaking  Fluid  (25101-000, Qty:l)  (25101-000, Qty:l) 

Worn  Out  (20609-000, Qty:2)  (25101-000, Qty:l) ,  Worn  - 
Leaking  Grease  (25101-000, Qty:l)  (25101-000, Qty:l) ,  Worn  - 
Leaking  Hydraulic  Oil  (25101-000, Qty:2) ,  Worn  -  Leaking 
Fluid  (25101-000, Qty:  1)  (25101-000, Qty:  1)  (25101-000, Qty:l) 

Looae  (25101-000, Qty:4) ,  Part  Struck/Damaged  -  Loose 
(25101-000,  Qty:  1) 


Induced  -  18.6%  Fell  Off  Or  Lost  -  Missing  (25101-000, Qty :4) ,  Irnproper 

Installation  -  Leaking  Nitrogen  (25101-000,  Qty:l) ,  Improper 
Maintenance  -  Broken/Damaged  (25101-000, Qty:l) 

(25101-000, Qty:4) ,  Inpropsr  Maintenance  -  Leaking  Fluid 
(25101-000, Qty:  1)  (25101-000, Qty;2) ,  Inproper  Maintenance  - 
Loose  (25101-000, Qty:  1)  (25101-000, Qty:21) ,  Inqproper 
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3-192  Failure  DistribuHon  Summaries _ FMD-91 

Part  Failure  Norm  Fail  Data 

Desc.  Mode/Mach  Dist.  Dist.  Source (3) /Details 


Seal  (continued) 

Induced  (continued) 

Maintenance  (25101-000, Qty;!) ,  Improper  Maintenance  -  Out  Of 
Adjustment  (25101-000,Qty :1) ,  Improper  Maintenance  -  Fnd  In 
TI/PMSC/INSP  (25101-000, Qty:l) 

Unknown  -  3.5%  Unknown  (20609-000, Qty : 6)  (20609-000, Qty!20) 

(25101-000, Qty: 1) 


Other  (<%4)  7.7% 

Seal/Gas)tot  Failure  2.0%  Seals  Worn  -  Leaking  Fluid  (25101-000, Qty:3) ,  Seals  Worn  - 

leaking  Hydraulic  Oil  (25101-000, Qty :1) 

Cracked/Fraotured  1.7%  Cracked/Fractured  (20609-000, Qty:15) 

Bent/Dented/Warped  1.6%  Distorted  (20609-000, Qty: 1) ,  Warped/Bent  -  Leaking  Fluid 

(25101-000, Qty:l) ,  Warped/Bent  -  Collapsed/Bent 
(25101-000, Qty: 1) ,  Warped/Bent  -  Fnd  In  TI/PMCS/INSP 
(25101-000, Qty:l) 

Binding/Sticking  1.0%  Binding/Sticking  (25101-000, Qty: 1)  (25101-000, Qty : 1) 

Broken  0.7%  Broken  (20609-000, Qty:2) ,  Part  Struck/Damaged  - 

Broken/Damaged  (25101-000, Qty : 1) 

Out  of  Adjustment  0.5%  Out  Of  Adjustment  (25101-000, Qty :1) 

Frayed  0.2%  Frayed  (20609-000, Qty:2) 


Seal, 0-Ring  Sources:! 

Aged/Deteriorated  100.0%  90.0%  Material  Deterioration  (24993-000,90.0%) 

Unknown  -  10.0%  Unknown  (24993-000,10.0%) 


Seal, Oil  Sources:! 

Aged/Oeteriorated  100. 0%i  65.0%  Material  Deterioration  (24993-000,6.5.0%) 

Unknown  -  15.0%  Unknown  (24993-000,15.0%) 


Seat  Sources : 1 

Excessive  Play  SO.0%  SO.0%  Part  Misslng/Loo6e  -  Excessive  Play  (23101-000, Qty: 1) 

Loose  50.0%  50.0%  Loose  Screw(s)  -  Excessive  Play  (25101-000, Qty : 1) 

Seat, Ball  Sources:! 

Loose  50.0%  33.3%  Loose  (25101-000, Oty:l) 

Broken  50.0%  33.3%  Broken/Damaged  (25101-000, Qty: 1) 

Induced  - —  33.3%  Iitproper  Maintenance  -  Broken/Damaged  (25101-000, Qty:^) 
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Failure  Distribution  Summaries  3-193 


FMD-91 _ 

Part  Failure  Norm  Fall  Data 

Desc.  Mods/Mecb  Dlst.  Dlst .  Source (s) /Details 


Sensor  (Summary) 

Degraded  Output  45.3% 
Shorted  18.6% 
Opened  10.7% 
No  Operation  8.9% 
Intermittent  Operation  8.8% 
Mechanical  Failure  7.6% 


Sensor 

Degraded  Output 

Opened 
Shorted 
No  Operation 

Zero  or  Maximum  Output 
Lea]<ing 

Resistor  Failure 
Un)cnown 


Sources:  3 

55.6%  52.0%  Output  Too  High  (23038-001, Oty: 1) ,  Degraded  -  Erratic 

Output  (18175-000,19.0%),  Degraded  -  High  Output 
(18175-000,21.0%),  Degraded  -  Low  Output  (18175-000,16.0%) 

19.2%  17.9%  Open  (24992-000,50.0%)  (24992-000,50.0%)  (24992-000,61.2%) 

11.7%  10.9%  Short  (24992-000,8.5%)  (24992-000,40.0%)  (24992-000,50.0%) 

6.4%  6.0%  Catastrophlc-No  Change/Output  With  Change/Input 

(18175-000,16.0%) 

3.9%  3.7%  Catastrophic-Zero  Or  Maximum  Output  (18175-000,11.0%) 

2.0%  1.9%  External  Lea]c  (24992-000,16.7%) 

1.2%  1.1%  Open,  Resistor  (24992-000,10.0%) 

-  5.0%  Un)cnown  (18175-000,15.0%) 


Other  (<%2)  1.5% 

Chaffed  0.9%  Chafe  (24952-000,8.0%) 

Drift  0.4%  Drift  (24992-000,3.9%) 

Closed  0,2%  Closed  (24992-000,1.7%) 


Sensor, Bistables  Sources:! 

No  Operation  79.4%  27.0%  Catastrophic-No  Function  With  Signal  (18175-000,27.0%) 

Function  Without  Signal  20.6%  7.0%  Catastrophic-Functloned  Without  Signal  (18175-000,7.0%) 

Unknown  -  54.0%  Unknown  (18175-000,54.0%) 

Induced  -  12.0%  Degraded  -  Functioned  At  Improper  Signal  Level 

(18175-000,6.0%),  Degraded  -  Premature  t'r  Delayed  Action 
(18175-000,6.0%) 


Sensor, Displacement  Sources:! 

Zero  or  Maximum  Output  73.2%  60.0%  Catastrophic-Zero  Or  Maximum  Output  (18175-000,60.0%) 

Degraded  Output  26.8%  22.0%  Degraded  -  Erratic  Output  (18175-000,11.0%),  Degraded  - 

High  Output  (18175-000,11.0%) 

Unknown  -  1?.0%  Unknown  (18175-000,18.0%) 
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FMD-91 


3-194  Failure  Distribution  Summaries _ 

Part  Failure  Norm  Fall  Data 

Daac.  Moda/Mach  Diet.  Dibt.  Snurca(a) /Oatails 


Sensor, F) ow/Veloclty 

Zero  or  Maximum  Output 


Degraded  Output 


No  Operation 


Function  Without  Signal 


Sources i 1 

31,5%  17.0%  Catastrophic-Zero  Or  Maximum  Output  (18175-000,17.0%) 

(18175-000,17.0%) 

27.8%  15.0%  Degraded  -  Erratic  Output  (18175-000,4.0%) 

(18175-000,4.0%),  Degraded  -  High  Output  (18375-000,6.0%) 
(18175-000,6.0%),  Degraded  -  Low  Output  (18175-000,5.0%) 
(18175-000,5.0%) 

24.1%  13,0%  Cataatrophic-No  Change/Output  With  Change/Input 

(18175-000,3.0%)  (18175-000,3.0%),  Cataatrophlo-No  Function 
With  Signal  (18175-000,10.0%)  (18175-000,10.0%) 

16.7%  9.0%  Catastrophic-Functioned  Without  Signal  (18175-000,9.0%) 

(18175-000,9.0%) 


Un)tnown  -  33.0%  Un)tnown  (18175-000,33.0%)  (18175-000,33.0%) 

Induced  -  13.0%  Degraded  -  Functioned  At  Improper  Signal  Level 

(18175-000,10.0%)  (18175-000,10.0%),  Degraded  -  Intermittent 
Operation  (18175-000,3.0%)  (18175-000,3.0%) 


Sensor, Flow/Velocity, Process  Switch 


No  Operation 

54.0% 

27.0% 

Function  Without  Signal 

46.0% 

23.0% 

Induced 

33.0% 

Sources : 1 

Catastrophic-No  Function  With  Signal  (16175-000,27.0%) 
(18175-000,27.0%) 

Catastrophic-Functioned  Without  Signal  (18175-000,23.0%) 
(18175-000,23,0%) 

Degraded  -  Functioned  At  Improper  Signal  Level 
(18175-000,25.0%)  (18175-000,25.0%),  Degraded  -  Intermittent 
Operation  (18175-000,8.0%)  (18175-000,8.0%) 


Un)cnown 


17.0%  Un)tnown  (18175-000,17,0%)  (18175-000,17.0%) 


Sensor,  Flow /Velocity, Transducer 


Zero  vr  Maximum  Output 

61.2% 

41.0% 

Degraded  Output 

38.8% 

26.0% 

Un)cnown 

33.0% 

Sensor, Flow/Velocity, Transmitter 

Degraded  Output 

49.0% 

24.0% 

Zero  or  Maximum  Output 

40.8% 

20.0% 

No  Operation 

10.2% 

S.0% 

Sources:! 

Catastrophic-Zero  Or  Maximum  Output  (18175-000,41.0%) 

Degraded  -  High  Output  (18175-000,11.0%),  Degraded  -  Low 
Output  (18175-000,15.0%) 

i;n)tnown  (18175-000,33.0%) 


Sources : 1 

Degraded  -  Erratic  Output  (18175-000,7.0%),  Degraded  -  High 
Output  (18175-000,12.0%),  Degraded  -  Low  Output 
(18175-000,5.0%) 

Catastrophic-Zero  Or  Miixinum  Output  (18175-000,20.0%) 

Catastrnphic-No  Change/Output  With  Ch,ange/Input 
(18175-000,5.0%) 


Un)cnown 


51.0%  Un)tnown  (18175-000,  NR)  (18175-000,51.0%) 
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FMD-Pl _ 

Part  F^iUuro 
Done.  Moda/Nto'ih 

tionssr, Hoatar 
Shore,  ad 

o«n  0 1 ,  Hua  V.  or,?  iq 
Wire  Failure 

Sensor, Humidity 

Deyreded  Output 

Ho  Operation 

Zero  or  Maximum  Output 

Unknown 

Sensor, Indicating  Control 
No  Operatjlon 

Function  Without  Signal 

Induced 

Unknown 

Sensor, Level 

Degraded  Output 

No  Operation 

Zero  or  Maximum  Output 
Function  Without  Signal 
Unknown 
Induced 


_ Failure  PlBtrlbuHon  !Sun.nvirtes _ 

Norm  Fall  Data 

01  St.  Diat.  Source (a) /Details 


Sources  1 1 

100.01  100.04  Inter/Intra  Winding  Shorts  a07.?2.0Q0,Qtyi3) 


Sources:! 

100.04  100.04  Open  Oensor  Wire-Faulty  Wold  (10722-000,Qty : U 


Sources;! 

50. 7%  34.04  Osgradad  -  Erratic  Output  (18175-000,27.04) 

08175-000,27.04),  Degraded  -  High  Output  (18175-(i00, 2 .04) 
(18175-000,2.04),  Degraded  -  Low  Output  (18175-000,5.04) 
(18175-000,5.04) 

.79.9%  20.04  Cataatrophic-No  Charge/Output  With  Change/ Input 

(18175-000,20.04)  (18175-000, 20. Ot) 

19.4%  13.04  Cataatrophlc-Zero  Or  Maximum  Output  (16173-000,13.0%) 

(18175-000, 13.04) 

-  33.04  Or)tnown  (183  75-000,33.04)  (10175-  000,33.04) 


Sources:! 

60.5%  26.04  Catastrophic-No  Function  With  S.'.gnal  (18175-000,26.04) 

(18175-000,26.04) 

39.5%  17.0%  Catastrophic-Functioned  Without  Signal  (18175-000,17.0%) 

(18175-000,17.0%) 

- — --  41.0%  Degraded  -  Functioned  At  Improper  Signal  Level 

(16175-000,6.0%)  (18175-000,6.0%),  Degraded  -  Intermittent 
Operation  (18175-000,27.0%)  (18175-000,27.0%),  Degraded  - 
Controls  But  Does  Not  Indicate  (1817.5-000,8.0%) 
(10175-000,8.0%) 

-  16.0%  Unknown  (18175-000,16.0%)  (18175-000,16.0%) 


Sources:! 

35.3%  16.4%  Degraded  -  Erratic  Output  (18175-000,9.0%),  Degraded  -  High 

Output  (18175-000,4.0%),  Degraded  -  Low  Output 
(18175-000,5.0%) 

33,3%  15.5%  Catastrophic-No  Chango/Output  With  Change/ Input 

(18175-000,5.0%),  Catastrophic-No  Function  With  Signal 
(18175-000,12.0%) 

21.6%  10.0%  Catastrophic-Zero  Or  Maximum  Output  (18175-000,11.0%) 

9,8%  4.5%  Catastrophic-Functioned  Without  Signal  (18175-000,5,0%) 

-  29.1%  Unknown  (18175-000,32.0%) 

-  24.5%  Degraded  -  Functioned  At  Improper  Signal  Level 

(18375-000,13.0%),  Degraded  -  Intermittent  Operation 
(18175-000,14.0%) 
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3*7.96  Failure  Distribution  Summaries _ 

P«rt  FAllura  h'oim  Fall  Data 

DABC.  Moda/Mach  Dlst.  Dlat.  Sourea(B) /Datalli 


Sansor, Laval, Controllar 
No  Oparatlon 

Function  Without  signal 

Inducad 


Souroatil 

50.0%  35.01  CataatrophlC'-No  Function  With  Signal  (18175-000,35,0%) 

50.0%  35,0%  Catastrophlc-Functlonad  Without  Signal  (18175-000,35.0%) 

. — ___  50,0%  Oagradad  -  l^inctlonad  At  In^^ropar  Signal  Laval 

(18175-000,50.0%) 


Sensor, Laval, Prooaas  Switch 
Function  Without  .Signal 


Sourcastl 

50.0%  16.5%  Catastrophlc-FMnctlonad  Without  Signal  (18175-000,3.0%) 

(18175-000,30.0%) 


No  Operation  50.0%  16.5%  Cataatrophlc-No  Changa/Output  With  Changa/Input 

(18175-000,3.0%),  Cataatrophlc-No  Function  With  Signal 
(18175-000,30.0%) 

Inducad  - -  45.5%  Dagradad  -  Functlonad  At  Iitpropar  Signal  Level 

(18175-000,34.0%)  (18175-000,35.0%),  Degraded  -  Intermittent 
Oparatlon  (18175-000,11.0%)  (18175-000,11,0%) 

Un)«nown  -  31.5%  Un)cno«ii  (18175-000,31.0%)  (18175-000,23.0%) 


Sensor,  Laval, Transmitter 
Dagradad  Output 


Zero  or  Maximum  Output 
No  Operation 


Sources:! 

44.9%  22.0%  Degraded  -  Erratic  Output  (18175-000,11.0%),  Degraded  - 

High  Output  (18175-000,5,0%),  Degraded  -  Low  Output 
(18175-000,6.0%) 

36.7%  18.0%  Catastrophic-Zero  Or  Maximum  Output  (18175-000,18.0%) 

18.4%  9.0%  Cataatrophlc-No  Change/Output  With  Change/Input 

(18175-000,9.0%) 


0n)cnown 


51.0%  Un)cnown  (18175-000,51.0%) 


Sensor,  Iteteorologlcal 
Degraded  Output 


Sources : 1 

49,1%  26.0%  Degraded  -  Erratic  Output  (18175-000,18.0%),  Degraded  - 

High  Output  (18175-000,4.0%),  Degraded  -  Low  Output 
(18175-000,4.0%) 


Zero  or  Maxlnrum  Output  37.7%  20.0%  Cataatrophlc-Zaro  Or  Maximum  Output  (18175-000,20.0%) 

No  Operation  13.2%  7,0%  Catastrophlc-No  Changa/Output  With  Change/Input 

(18175-000,7.0%) 

Unltnown  -  47.0%  Unlcnown  (18175-000,47.0%) 


Sensor, Power  Supply  Sources:! 

Degraded  Output  bl.0%  25.0%  Catastrophic-Excessive  Output  (18175-000,1.0%), 

Cstastrophlc-Falled  To  Regulate  (18175-000,24.0%) 

No  Output  49.0%  24.0%  Catastrophlc-No  Output  (18175-000,24.0%) 

Induced  — -- —  33.0%  Degraded  -  Over  Regulated  Voltage  (18175-000,4.0%), 

Degraded  -  Under  Regulated  Voltage  (18175-000,17.0%), 
Degraded  -  Excessive  Ripple  (18175-000,12,0%) 

UnJcnowt.  -  18,0%  Un)cnown  (18173-000,18.0%) 
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FMP«91  Failure  Distribution  Summaries  3-197 

Part  Fallura  Norm  Fall  Data 

Daac.  Moda/Maoh  Dlat.  Dlat.  Sourea(«) /Datalla 


Svnaor,Poiimr  Tranaducar 
Dagradad  Output 


Zaro  or  Maximum  Output 


Sourcaa i 1 

86.0%  86.0%  Dagradad  ■>  Erratic  Output  (iSlVS-OOO,  17.0%) ,  Dagraded  ' 
High  Output  (18175-000,2.0%),  Degraded  -  Low  Output 
(18175-000, 67.0%) 

14.0%  14.0%  Cataatrophio-Zaro  Or  Maximum  Output  (18175-000,14.0%) 


Sanaor, Preaauro 
No  Operation 


Sources i 1 

84.8%  19.5%  Catastrophic-No  Function  With  Signal  (18175-000,19.0%) 

(18175-000,20.0%) 


Function  Without  Signal  15.2%  3.5%  Cataatrophic-Functioned  Without  Signal  (18175-000,3.0%) 

(18175-000,4.0%) 


Induced  — —  57.0%  Degraded  -  Functioned  At  Improper  Signal  Level 

(18175-000,56.0%)  (18175-000,56.0%),  Degraded  -  Intermittent 
Operation  (18175-000,1.0%)  (18175-000,1.0%) 

Un)tnown  -  20.0%  Un)tnovm  (10175-000,20.0%)  (18175-000,20.0%) 


Sensor, Pressure , Transmitter  Sources : 1 

Degraded  Output  41.2%  20.3%  Degraded  -  Erratic  Output  (18175-000,8.0%)  (18175-000,9.0%) 

(18175-000,9.0%),  Degraded  -  High  Output  (18175-000,8.0%) 
(18175-000,8.0%)  (18175-000,8.0%),  Degraded  -  Low  Output 
(18175-000,3.0%)  (18175-000,4.0%)  (18175-000,4.0%) 

Zero  cr  Maximum  Output  33.1%  16.3%  Catastrophic-Zero  Or  Maximum  Output  (18175-000,9.0%) 

(18175-000, 20.0%)  (18175-000,20 . 0%) 


No  Operation  24.3%  12.0%  Cataatrophle-No  Change/Output  With  Change/Input 

(18175-000,5.0%)  (18175-000,10.0%)  (18175-000,10.0%), 
Catastrophlc-No  Function  With  Signal  (18175-000,11.0%) 

Function  Without  Signal  1.4%  0.7%  Cataatrophic-Functioned  Without  Signal  (18175-000,2.0%) 


Onjtnown  -  44.0%  Un)tnown  (18175-000,34.0%)  (18175-000,49.0%) 

(18175-000,49.0%) 

Induced  ™ —  6.7%  Degraded  -  Functioned  At  Improper  Signal  level 

(18175-000,19.0%),  Degraded  -  Intermittent  Operation 
(18175-000,1.0%) 


Sensor, Radiation  Sources:! 

Degraded  Output  54.3%  44.0%  Degraded  -  Erratic  Output  (18175-000,22.0%) 

(18175-000,22.0%),  Degraded  -  High  Output  (18175-000,11.0%) 
(18175-000,11.0%),  Degraded  -  Low  Output  (18175-000,11.0%) 
(18175-000,11.0%) 

Zero  or  Maximum  Output  25.9%  21.0%  Catastrophic-Zero  Or  Maximum  Output  (18175-000,21.0%) 

(18175-000, 21.0%) 

No  Operation  19.8%  16.0%  Cataatrophlc-No  Change/Output  With  Change/Input 

(18175-000, 16.0%)  (18175-000, 16.0%) 

UnJenown  -  19.0%  Unknown  (18175-000,19.0%)  (18175-000,19.0%) 


Reliability  Analysis  Center  (RAC)  •  201  Mill  St.,  Rome,  NY  13440  •  315-337-0900 


3*198  Failure  Distribution  Summaries _ 

Part  Falltira  Noon  Fall  Data 

D«ac.  Moda/Mach  Dlat.  Dlat.  Sourca(a)/Dataila 


FMD-91 


Souroasil 

47,41  18.0%  Dagraciad  -  Erratic  Output  (16175-000,  12.0%),  Dagradad  - 

High  Output  (18175-000,3.0%),  Dagradad  -  Low  Output 
(18175-000,3.0%) 

No  Operation  42.1%  16.0%  Cataatrophio-No  Changa/Output  With  Changa/Input 

(16175-000,16.0%) 


Sansor, Recorder 

Dagradad  Output 


Zaro  or  Maximum  Output  10.5%  4.0%  Cataatrophlc-Zero  Or  Maximum  Output  (18175-000,4.0%) 

Induced  -  43.0%  Degraded  -  No  Chart  Motion  (18175-000, NR) 

(18175-000,19.0%),  Degraded  -  No  Recording  (18175-000,24.0%) 

Un)«nown  -  19.0%  Un)tnown  (18175-000,19.0%) 


Senaor, Seismic  Instrument 
Degraded  Output 


No  Operation 


Sources:! 

50.7%  34,0%  Degraded  -  Erratic  Output  (18175-000,27.0%),  Degraded  - 

High  Output  (18175-000,2.0%),  Degraded  -  Low  Output 
(18175-000,5.0%) 

29.9%  20.0%  Cataatrophlc-No  Changa/Output  With  Changa/Input 

(18175-000,20.0%) 


Zaro  or  Maximum  Output  19.4%  13.0%  Catastro]^ic-Zaro  Or  Malxmum  Output  (18175-000,13.0%) 

Unicnown  — — —  33,0%  Un)(nown  (18175-000,33.0%) 


Sensor,  shoe): 

Degraded  Output 


No  Operation 


Zero  or  Maximum  Output 


Sources:! 

50.7%  34.0%  Degraded  -  Erratic  Output  (18175-000,20.0%),  Degraded  - 
High  Output  (18175-000,7.0%),  Degraded  -  Low  Output 
(18175-000,7.0%) 

32.8%  22.0%  Cataatro]^lc-No  Changa/Output  With  Change/Input 
(18175-000,22.0%) 

16.4%  11.0%  Catastrophic-Zero  Or  Maximum  Output  (18175-000,11.0%) 


Unknown 


33.0%  Unknown  (18175-000,33.0%) 


Sensor, signal  Modifier 
Degraded  Output 


Zero  or  Maximum  Output 
No  (Operation 


Sources : 1 

74.0%  37.0%  Degraded  -  Erratic  (Output  (18175-000,14.0%),  Degraded  - 

High  Output  (18175-000,14.0%),  Degraded  -  Low  Output 
(18175-000,9.0%) 

22.0%  11.0%  Catastroi^lc-Zero  Or  Maximum  (Output  (18175-000,11.0%) 

4.0%  2.0%  Catastro^lc-No  Change/(Output  With  Change/Input 

(18175-000,2.0%) 


Unknown 


50.0%  Unknown  (18175-000,50.0%) 


ReliabUity  Aiudyiis  Center  (RAC)  •  201  MiU  St.,  Rome,  NY  13440  •  315-337-0900 


FMD-91 

Part  Fallura 
Daac.  Moda/Mtch 


_ Failure  Platribution  Summaries  3-199 

Norm  Fall  Data 

Dlat.  Dlat.  Sourco (a) /Dotaila 


Senaor, Spood  Souraaa  1 1 

Oagradad  Oparatlon  100.0%  50.0%  Uaqradad  (18175-000,50.0%) 

Un)«novm  — —  50.0%  Un)cnown  (18175-000,50.0%) 


Sanaor,  ,Spaad,Cantrlt'uqal  Switch 
No  Oparatlon 


Sourcaail 

79.8%  35.1%  Cataatrophlc-No  Function  With  Signal  (18175-000,39.0%) 

(18175-000,40.0%) 


Function  Without  Signal  20.2%  8.9%  Cataatrophlc-Functlonad  Without  Signal  (18175-000,10.0%) 

(18175-000,10.0%) 


Inducad  -  56.0%  Dagradad  -  Functlonad  At  Improper  Signal  Laval 

(18175-000,25.0%)  (18175-000,25.0%),  Dagradad  -  Intermittent 
Oparatlon  (18175-000,25.0%)  (18175-000,26.0%),  Dagradad  - 
Functlonad  At  Improper  Spaed  Level  (18175-000,25.0%) 


Sensor, Spaed, Transducer  Sources :1 

Degraded  Output  50.0%  50.0%  Degraded  -  Erratic  Output  (18175-000,5.0%) 

(16175-000,5.0%),  Degraded  -  High  Output  (18175-000,10.0%) 
(18175-000,10.0%),  Degraded  -  Lov«  Output  (18175-000,35.0%) 
(18175-000,35.0%) 

Zero  or  Maximum  Output  40.0%  40.0%  Catastrophic-Zero  Or  Maximum  Output  (18175-000,40.0%) 

(18175-000,40.0%) 

No  Operation  10.0%  10.0%  Catastrophlc-No  Change/Output  With  Change/Input 

(18175-000,10.0%)  (18175-000,10.0%) 


Senaor,  Temperature  Sources :2 

Change  In  Resistance  55.1%  50.0%  Low  Resistance  Values  (10722-000, Qty:l) 

Zero  or  Maximum  Output  20.9%  19.0%  Catastrophic-Zero  Or  Maximum  Output  (18175-000,18.0%) 

(18175-000,58.0%) 


Degraded  Output  17.1%  15.5%  Degraded  -  Erratic  Output  (18175-000,10.0%) 

(18175-000,23.0%),  Degraded  -  High  Output  (18175-000,8.0%) 
(18175-000,9.0%),  Degraded  -  Low  Output  (18175-000,3.0%) 
(18175-000,9.0%) 

No  (^ration  3.9%  3.5%  Catastrophlc-No  Change/Output  With  Change/Input 

(18175-000,2.0%)  (18175-000,2.0%),  Catastrophlc-No  Function 
With  Signal  (18175-000,10.0%) 

Function  Without  Signal  3.0%  2.8%  Catastrophic-Functioned  Without  Signal  (18175-000,11.0%) 

Induced  - —  5.5%  Degraded  -  Functioned  At  Improper  Signal  Level 

(18175-000,17.0%),  Degraded  -  Intermittent  Operation 
(18175-000,5.0%) 

UnJenown  -  3.8%  Un)inown  (18175-000,15.0%) 


ReliabWty  Analysis  Center  (RAC)  •  201  MiU  St.,  Rome,  NY  13440  •  315-337<0900 


3-200  Failure  Distribution  Summaries  FMD‘91 


Part  Failur*  Norm  Fail  Data 

Daaa,  Moda/Mnoh  Dlat.  Dlat.  tiouraaU) /Dataila 


Sansor, Tarrparatura.Rlamant  Tranaducor  Sourcaa;! 

Zaro  or  Maximum  Output  65.0%  65.0%  Cataatrophic-Zaro  Or  Maximum  Output  (1S175-000,  (i5.0%) 


DaQradad  Output 


No  Oparation 


33.0%  33.0%  Dagradad  -  Erratic  Output  (16175-000,19.0%),  Degraded  - 

High  Output  (18175-000,6.0%),  Degraded  -  Low  Output 
(18175-000,6.0%) 

2.0%  2.0%  Cataatrophic-No  Chango/Output  With  Changa/Input 

(18175-000,2.0%) 


Sanaor, Temparatura,Procaaa  Switch  Sources:! 

Function  Without  Signal  54.3%  19.0%  Cataatrophic-Functionad  Without  Signal  (16175-000,  19. (J%) 

(18175-000,19.0%) 


No  Operation 


Induced 


45.7%  16.0%  Catastrophlc-No  Function  With  Signal  (18175-000,16.0%) 

(18175-000,16.0%) 

.... —  65.0%  Degraded  -  Functioned  At  impreper  Signal  Level 

(18175-000,50.0%)  (18175-000,50.0%),  Dagradad  -  Intermittent 
Operation  (18175-000,15.0%)  (18175-000,15.0%) 


Sensor, Tenparatura, Transmitter 
Dagradad  Output 


Zaro  or  Maximum  Output 


No  Oparation 


Sources tl 

49.4%  41.0%  Dagradad  -  Erratic  Output  (18175-000,14.0%) 

(18175-000,15.0%),  Degraded  •  High  Output  (18175-000,23.0%) 
(18175-000,24.0%),  Degraded  -  Low  Output  (18175-000,3.0%) 
(18175-000,3.0%) 

42.2%  35.0%  Catastrophic-Zero  Or  Maximum  Output  (18175-000,35.0%) 

(18175-000,35.0%) 

8.4%  7.0%  Catastrophic-No  Change/Output  With  Change/Input 

(18175-000,7.0%)  (18175-000,7.0%) 


Unicnown 


17.0%  Unknown  (18175-000,17,0%)  (18175-000,17.0%) 


Sensor, Totalizer 
Degraded  Output 


No  Qperatior. 


Zero  or  Maximum  Output 


Unknown 


Sources:! 

43.8%  31.8%  Degraded  -  Erratic  Output  (18175-000,19.0%),  Degraded  - 

High  Output  (18175-000,11.0%),  Degraded  -  Low  Output 
(18175-000,5.0%) 

35.0%  25.5%  Catastrophlc-No  Change/Output  With  Change/ Input 

(18175-000,18.0%)-,  Catastrophlc-No  Change/Output  With 
Changa/Tlmo  (18175-000,10.0%) 

21.3%  15.5%  Catastrophic-Zero  Or  Maximum  Output  (18175-000,17.0%) 


27.3%  Unknown  (18175-000, 30. Ot) 


Sensor, Transducer 
Dagradad  Output 


Intermittent  Oparation 
•Mechanical  Failure 


No  Output 


Sources: 2 

52.2%  52.2%  Incorrect  Output  (24996-000,52.0%),  Incorrect  output 

(24997-000,52.0%) 

22.1%  22.1%  Intermittent  (24996-000,22.0%)  (24997-000,22.0%) 

19.1%  19.1%  Mechanical  Failure  (24996-000,19.0%),  Mechanical  failure 

(24997-000,19.0%) 

6.7%  6.7%  No  Output  (24996-000,6.7%),  No  output  (24997-000,6.7%) 


NY  13440  •  315-337-0900 


Failure  Distribution  Summaries  3*201 


FMD.91  _ 

Tlarm  Fell  Data 
Olat.  Dlat.  Sourc«(s) /Datalla 


Part  Failure 
De.^o ,  Mode/Mach 


Senior,  Tranrducer/Transmit 

No  Operation 

42.9% 

Noisy  Vawum  Colvimn 

28.6% 

Relay  Failure 

28.6% 

Un)(nown 

Souroeail 

30. Ot  Printer  Inoperative  (19542-000,30.0%) 
20.01  Vacuum  Column  Nolay  (19542-000,20.0%) 
20.0%  Relay  Defective  (19542-000,20.0%) 
30.0%  Un)(nown  (19542-000,30.0%) 


Sen  Bor ,  Vi)>r  at  ioa 
Degraded  Output 


Sourcea  1 1 

49.3%  33.0%  Degraded  -  Erratic  Output  (18175-000,25.0%),  Degraded  - 

High  Output  (18175-000,3.0%),  Degraded  -  Low  Output 
(18175-000,5.0%) 


iierei  or  Maximum  Output 


35,8%  24.0%  Cataatrophlc-Zero  Or  Maxlnrum  Output  (18175-000,24.0%) 


No  Operation 


14.9%  10.0%  Cataatrophic-No  Change/Output  With  Change  Input 

(18175-000,10.0%) 


Un)(nown 


33.0%  Un)(nown  (18175-000,33.0%) 


Senaor, Water  Chemiatry 
Degraded  Output 


No  Operation 


Sources : 1 

82.3%  33.0%  Degraded  -  Erratic  Output  (18175-000,21.0%) 

(13175-000,21.0%),  Degraded  -  High  Output  (18175-000,1.0%) 
(18175-000,1.0%),  Degraded  -  Low  Output  (18175-000,11.0%) 
(18175-000,11.0%) 

32.1%  17.0%  Cataatrophic-No  Change/Output  Kith  Change/Input 

(18175-000,17.0%)  (18175-000,17.0%) 


Zero  or  Maximum  Output 


5.7%  3.0%  Catastrophic-Zero  Or  Maximum  Output  (18175-000,3.0%) 

(1817.''-000,3.0%) 


Un)(nown 


47.0%  Un)«nown  (18175-000,47.0%)  (18175-000,47.0%) 


Servo, Motor  Starter 
Low  Resistance 


Sources:! 

100.0%  100,0%  Low  Resistance-Voided  Epoxy  Over  Coat  (10722-000, Qty:l) 


Servo, Stepping  Motor  Sources :1 

Induced  -  <0.1%  Extreme  Overvoltage  (24417-001, NR) 


Other  - 100.0% 


Control  Winding  Phase  Shift 

NR 

Loose 

NR 

Motor  Failure 

NR 

Wire  Failure 

NR 

Bearing  Failure 

NR 

Improper  Phase  Shift  for  Control  Winding  (244 17-001, NR) 

Radial/End  Play  of  Shaft  (24417-001,  NR) 

Overloading  of  Motor  (24417-001, NR) 

Defective  Wire/ Insulation  (24417-001, NR) 

Brindled  or  Damaged  Bearlngs'-Shoc)c  Loads  (24417-001, NR) 
Misapplication  of  Bearing  Type  (24417-001, NR) 


RellaUllty  Analysis  Omter  (RAC)  •  201  MUl  5t.,  Rome,  NY  13440  •  315-337-0900 


FMD-91 


3-202  Failure  Distribution  Summiiries _ 

P«rt  F«llur«  Nom  F«ll  D4t« 

Daao.  Mod«/M*oh  Plat.  Plat.  Soucc«(a) /Da’-alla 


S*rvo,  Taahoiwtar  t  Qanarator  Souroaa  1 1 

Induoad  — — —  <0.11  Raduead  Air  Sap-Maoh.  Ovaratraaa  dua  to  Handling 

(24417-001, NR) ,  Inaeeu:ata  Output-Impropnr  Solaotlcn  of 
Paita  (24417-001, NR) 


Othar  - —  100.  Ot 

Drift  NR  Drift  in  Parformance  (24417-001, NR) 


Sliaft 

Sal tad 

Craolcad/Fracturad 

Bant/Dantad/Narpad 

Ruat/Ruatcad 

Un)tnown 

Induoad 


SQureaa:3 

47.4%  33.3%  Worn  Shaft/Kayway  -  Salzad  (25101-000, Qtyil) 

35.5%  25.0%  Crackad/Fracturad  (20609-000, 0ty:3) 

11,8%  8.3%  Warpad  (2060D-000,Qtyil) 

5.3%  3.7%  Ruat  Undar  Guaaat  (19542-000,11.1%) 

-  22.2%  Unknovm  (19542-000,66.7%) 

-  7.4%  Hlnga  Radaalgn  Raqulrad  (19542-000,11.1%),  Unit  Had  Graaaa 

Whlc)i  Haa  Frozan  (19542-000,11.1%) 


Shaft  Aaaainbly 

Out  of  Adjuatmant 

Bro)(an 

Bant/Dantad/Warpad 

Bindlng/Stldclng 


Souroaa:! 

35.0%  33.3%  Out  Of  Adjuatmant  -  Excaaalva  Play  (25101-000, Qtyt6) ,  Out 

Of  Adjuatmant  -  Inop/Unaarvlcaabla  (25101-000, Qty;l) 

30.0%  28.6%  Part  Strucdc/Damagad  -  Brolcan/Damagad  (25101-000, Qtyil) , 
Siro)can/0amagad  (25101-300,  Qty:  5) 

25.0%  23.8%  Collapaad/Bant  (25101-000, Qtyil)  (25101-000, Qtyi2) , 

Narpad/Bant  -  Bkcaaalve  Play  (25101-000, Qtyil) ,  Warpad/Bant 
-  Binding/St ie)clng  (25101-000, Qtyil) 

5.0%  4.8%  Blndiiig/Stldclng  (25101-000, Qtyil) 


Excaaalva  Flay 


5.0%  4.8%  Wqrh  Shaft/Kayway  -  Exceaalva  Play  (25101-000, Qtyil) 


Induced 


4.8%  Lac)c  Of  Lubrication  -  Bindlng/Stldclng  (25101-000, Qtyil) 


Shaft  Collar 
Loom 


Sourceatl 

100.0%  100.0%  Looaa  Clan|>(s)  -  Excaaalva  Play  (25101-000, Qtyil) 


Shaft, Drive 


Bro)(an 

25.9% 

25.0% 

Worn 

25.0% 

25.0% 

Bant/Dantad/Wazpad 

25.0% 

25.0% 

Out  of  Adjuatmant 

25.0% 

25.0% 

Sourcaail 

Bro)can/Dainagad  (25101-000, Qtyil) 

Worn  -  Inop  Man  Travarae  (25101-000, Qtyil) 
Wazpad/Bant  -  Binding/ St lc)cing  i25101-000, Qtyil) 

Out  Of  Adjuatmant  -  Excraslva  Play  (25101-000, Qtyil) 


AfHdyiis  Centm*  (RAO  •  201  MUl  St.,  Rome,  NY  13440  •  315-337-0900 


FMD-91 _ _ Failure  Distribution  Summaries  3-203 

Part  PAlIur*  "  Norm  r«ll  Q«c« 

Daic.  Mrxla/MBch  .  Diat.  Souroad) /Dacali* 


Shaft, Equlllbrator  Sourcaail 

Brokan  100. Ot  21  Ot  Poor  Daalgn  -  Brokan/Oamagad  (2S101-000,Qty il) 

Inducad  -  75.0*  Poor  Doalgn  -  Fnd  In  TI/PMCS/INSP  (25101-000, 0ty:2) ,  Poor 

Daaign  -  Pravantive  Action  (25101-000, Qty:l) 


Shaft, Shouldarud  Sourcaail 

Worn  34.0%  29. SI  Worn  Out  (25101-000, Qtytl)  (25101-000, Qty!2) ,  Worn  - 

Inop/Unaarvlcaabla  (25101-000, Qtyi3) ,  Worn  -  Noisy 
(25101-000, Otyi 1) ,  Worn  -  Inop  Man  Travarsa 
(25101-000,  Qty  1 1) 

Bant/Dantad/Warpad  26.1%  22.2%  Warpad/Bant  -  Inop  Man  Elavation  (25101-000, Qtyi 1) , 

Warpad/Band  -  Noisy  (25101-000, Qtyil) ,  Warpad/Bant:  - 
Blndinq/Stlcking  (25101-000,Qty :1) ,  Collapsad/Bant 
(25101-000, Qty.*  1)  (25101-000, Qty :2) 

Broken  17.4%  14.6%  Part  Struck/Damagad  -  Inop  Man  Elevation  (25101-000, Qtyil) , 

Wom/Stripped  -  Brokan/Damaged  (25101-000, Qtyil) , 
Broken/Damagad  (25101-000, Qtyil)  (25101-000, Qtyil) 

Binding/Sticking  13.0%  11.1%  Part  Struck/Damagad  -  Binding/Sticking  (25101-000, Qty!2) , 

Binding/Sticking  (25101-000, Qtytl) 

Excessive  Play  8.7%  7.4%  Worn  -  Excessive  Play  (25101-000, Qtyil)  (25101-000, Qtyil) 

Induced  — . —  14.8%  Caused  By  Other  Failure  -  Found  In  TI/PMCS/Insp 

(25101-000, Qtyil),  Improper  Maintenance  -  Brokan/Damaged 
(25101-000, Qtyi  1) ,  In^roper  Maintenance  -  Stripped 
(25101-000, Qty 1 1) ,  Item  Abuse/Neglaet  -  Broken/Damaged 
(25101-000, Qtyil) 


Shaft, Straight  Sources il 

Loose  40.0%  40.0%  Out  Of  Adjustment  -  Loose  (25101-000, Qtyi2) 

Norn  40.0%  40.0%  Worn  Out  (25101-000, Qtyi2) 

Out  of  Adjustment  20.0%  20.0%  Out  Of  Adjustment  -  Inop  Man  Elevation  (25101-000, Qtyil) 

Shaft, Worm  Sourcesil 

Broken  22.2%  15.4%  Brokan/Damaged  (25101-000, Qtyi 1) ,  Shaft  Broken  - 

Blndlng/Stlcklng  (25101-000, Qtyil) 

Excessive  Play  22.2%  15.4%  Worn  -  Excessive  Play  (25101-000, Qty i2) 

Seized  11.1%  7.7%  Seized  (25101-000, Qtyil) 

Worn  11.1%  7.7%  Worn/Shaft/Keyway  -  Loose  (25101-000, Qtyil) 

Bent/Dented/Warped  11.1%  7.7%  Narped/Bent  -  Inaccurate  (25101-000, Qtyil) 

Loose  11.1%  7.7%  Oversize  -  Loose  (25101-000, Qtyil) 

Out  of  Adjustment  11.1%  7.7%  Out  Of  Adjustment  -  Inaccurate  (25101-000, Qtyil) 

Induced  — — .  30.8%  Overtorqued  -  Stripped  (25101-000, Qtyil) ,  Caused  By  Other 

Failure-Excessive  Play  (25101-000, Qtyil) ,  Caused  By  Other 
Failure-Broken/Damaged  (25101-000, Qty il) ,  Dropped  - 
Broken/Damagad  (25101-000, Qtyil) 


ReHabllity  AralyiU  Center  (RAC)  •  201  MiU  St.,  Rome,  NY  13440  •  315-337-0900 


F'MD-91 


3-204  Failure  Distribution  Summaries _ 

Part  Falluia  Norm  Fall  Data 

Daac.  Moda/Maoh  Olat.  Dlat.  Sourca(a) /Datalls 

Shiald, Collimator  Sources :! 

Bant/Dantad/Warpad  100.0%  100.0%  Collapsed/Bant  (25101-000, Oty:l) 


Shim  Sources il 

Blndln^/Stlolclng  50,0%  20.0%  Oversize  -  Blndlng/Stlcklng  (25101-000, Qty:!) 

Excessive  Play  50.0%  20.0%  Vibration  -  Excessive  Play  (25101-000, Oty:l) 

Induced  — -- —  60.0%  Improper  Install  -  Found  In  TI/PMCS/Insp  (25101-000, Qty: 1) , 


Improper  Installation  -  Cracked  (25101-000, Qty: 1) ,  Missing 
(2S101-000,Qty;l) 


Shock  Absorber  Sources :! 

Aged/Deteriorated  100,0%  25.0%  Requires  Refurbishing  (19542-000,25.0%) 

Induced  — -  50.0%  Imprciper  Mount  (19542-000,50.0%) 

Unknown  -  25.0%  Unknown  (19542-000,25.0%) 

Sight  Case  Stow  Brkt  Sources:! 

Worn  100.0%  66.7%  Oeterlorated/Aged  -  Worn  Out  (25101-000,Qty;2) 

Unknown  — —  33,3%  Unknown  (25101-000, Qty: 1) 


Siren, Annunciator  Module 
Degraded  Operation 

Falls  to  Op.  on  Demand 

Spurious/False  Operation 


Sources : 1 

Se.9%  58.9%  Degraded  (18175-000,53.0%) 

40.0%  40.0%  Catastrophic-Falls  To  Operate  On  Demand  (18175-000,36.0%) 

1.1%  1.1%  Catastrophlc-Operates  Spurious  Or  False  Response 

(18175-000,1.0%) 


Sleeve  Assaidoly 
Loose 


Sources:! 

100.0%  100.0%  Internal  Failure  -  Loose  (25101-000, Qty:l) 


Sleeve, Spacer  Sources : 1 

Induced  — - 100.0%  Ingjroper  Maintenance  -  Slams  Into  Battery  (25101-000, Qty:l) 


Socket, Ball  Seat  Sources:! 

Loose  89.5%  85.0%  Loose  (25101-000, Qty;l)  (25101-000, Qty:4) 

(25101-000, Qty:ll) ,  Out  Of  Adjustment  -  Loose 
(25101-000,  Qty:  1) 

Excessive  Play  5.3%  5.0%  Excessive  Play  (25101-000, Qty: 1) 

Blndlng/Stieklng  5.3%  5.0%  Blndlng/Stlcklng  (25101-000, Qty:l) 

Unknown  - -  5.0%  Unknown  (25101-000, Qty: 1) 


(RAO  *  201  MiU  St.,  Rome,  NY  13440  •  315-337-0900 


Failure  Distribution  Summaries  3-205 


FMD-91 _ 

Part  Failure  Norm  Fail 

Deac,  Mode/Mech  Diat.  Diat. 

Socket, IC 

Induced  <0.1% 

Other  - 100.0% 

Change  in  Reaiatance  NR 

Inaulation  Failure  NR 

Walk-Out  NR 


Socket, Tube 

Unstable  (jperatlon 

71.4% 

71.4% 

Shorted 

14.3% 

14.3% 

Opened 

14.3% 

14.3% 

Software 

Design  Changes 

45.9% 

43.8% 

Design  Error 

40.9% 

39.0% 

User  Error 

7.4% 

7.0% 

Documentation  Error 

5.7% 

3.5% 

Unknown 

4.7% 

Other 

0.0% 

Output  Errors 

NR 

Program  Halts 

NR 

Solenoid  (Summary) 

Shorted 

51.5% 

Binding/Sticking 

28.7% 

Spring  Failure 

14.9% 

i^ned 

5.0% 

Solenoid 

Shorted 

51.5% 

34.3% 

Binding/Sticking 

28.7% 

19.1% 

Spring  Failure 

14.9% 

9.9% 

Opened 

5.0% 

3.3% 

Unknown 

33.3% 

Data 

Source  (a)  /Dstaila 


Sourcea.'l 

Repeated  Insertiona  (22540-000, NR) ,  Incompatible  I.C. 
Socket  Plating  and  Load  Plating  (22540-000, NR) 


High  Contact  Reaiatance  (22540-000,  NR) 

Loaa  of  Inaulation  Integrity  (22540-000, NR) 

Failure  to  Hold  I.C.  in  Place  (Walk-Out)  (22540-000, NR) 


Sourcea:! 

Unstable  (24992-000,71.4%) 
Short  (24992-000,14.3%) 
Open  (24992-000,14.3%) 


Sourcea: 2 

Design  Changes  (24996-000,43.8%)  (24997-000,43.8%) 

Software  Design  Errors  (24996-000,39.0%),  5/W  Design  Errors 
(24997-000,39.0%) 

Error  in  Keybrd/Coding/Handling  (24996-000,7.0%) 
(24997-000,7.0%) 

Documentation  Error  (24996-000,5.5%)  (24997-000,5.5%) 
Unknown  (24996-000,4.7%)  (24997-000,4.7%) 

Modes:  Output  Errors  (24996-000, NR)  (24997-000, NR) 

Modes:  Program  Halts  (24996-000, NR)  (24997-000, NR) 


Sources; 3 

Short  (24996-000,52.0%)  (24997-000,52.0%) 

Mechanical  Binding  (  Sticking  (24996-000,29.0%),  Mechanical 
binding  and  sticking  (24997-000,29.0%) 

Weak  Spring  Action  (24996-000,15.0%),  Weak  spring  action 
(24997-000,15.0%) 

(}pen  Circuit  (24996-000,5.0%)  (24997-000,5.0%) 

Unknown  (19542-000,100.0%) 


ReHabUity  Analysis  Center  (RAC)  •  201  MiU  St.,  Rome,  NY  13440  •  315-337-0900 


3-206  Failure  Distribution  Summaries 


FMD.91 


Part  Failure  Norm  Fall  Data 

Desc.  Mode/Mech  Dlst.  Dlst.  Source (s) /Details 


Spindle  Assembly  Sources:! 

Cracked/Fractured  100.0%  100.0%  Cracked  !25101-000, Qty : 1) 


Spindle, Brake, Group  Sources : 1 

Cracked/Fractured  55.2%  41.0%  Cracked  (25101-000, Qty: 1)  (25101-000, Qty : 11) ,  Poor  Design  - 

Cracked  (25101-000,  Qty: 4) 

Broken  37.9%  28.2%  Broken/Damaged  (25101-000, Qty:l)  (25101-000, Qty:l) 

(25101-000, Qty:2)  (25101-000, Qty:5) ,  Poor  Design  - 
Broken/Damaged  (25101-000, Qty: 1) ,  Broken/Soparated  - 
Broken/Damaged  (25101-000, Qty: 1) 

Worn  3.4%  2.6%  Worn  Out  (25101-000, Qty:l) 

Out  of  Adjustment  3.4%  2.6%  Brakes  Not  Adjusted  (25101-000, Qty: 1) 

Induced  — - -  25.6%  Improper  Maintenance  -  Missing  (25101-000, Qty:l) ,  Item 

Abuse/Neglect  -  Worn  Out  (25101-000, Qty:2) ,  Improper 
Maintenance  -  Broken/Damaged  (25101-000, Qty:2) ,  Item 
Abuse/Neglect  -  Broken/Damaged  (25101-000,Qty :1) ,  Caused  By 
Other  Failure-Broken/Damaged  (25101-000, Qty: 4) 


Spindle, Brake, Support 
Cracked/Fractured 


Broken 


Bent/Dented/Warped 
Excessive  Vibration 
Bearing  Failure 
Out  of  Adjustment 
Loose 


Sources :  1 

39.1%  22.0%  Cracked  Weld-Cracked  (25101-000, Qty:3)  (25101-000, Qty:3) , 
Vibration  -  Cracked  (25101-000, Qty: 1)  (25101-000, Qty:l) , 
Part  Struck/Damaged  -  Cracked  (25101-000, Qty:l) 

30.4%  17.1%  Part  Struck/Damaged  -  Broken /Damaged  (25101-000,Qty:l) 

(25101-000, Qty !l>,  Broken/Damaged  (25101-000, Qty:l) 
(25101-000, Qty: 1) ,  Part  St ruck /Damaged  -  Broken  Bolt (s) 
(25101-000, Qty;l) ,  Part  Struck/Damagod  -  Inop/Unserviceable 
(25101-000,Qty:2) 

8.7%  4.9%  Collapsed/Bont  (25101-000, Qty:l)  (25101-000, Qtytl) 

8.7%  4.9%  Vibration  -  Fnd  In  TI/PMSC/INSP  (25101-000, Qty:2) 

4.3%  2.4%  Bearing  Failure-Worn  Out  (25101-000, Qty:l) 

4.3%  2.4%  No  Failure  -  Out  Of  Adjustment  (25101-000, Qty: 1) 

4.3%  2.4%  No  Failure  -  Loose  (25101-000, Qty:l) 


Induced 


43.9%  Inpropor  Adjustment  -  Loose  (25101-000, Qty:l) ,  Lack  Of 

Lubrication  -  Seized  (25101-000, Qty:3) ,  Improper  Adjustment 

-  Out  Of  Adjustment  (25101-000, Qty: 1) ,  Improper  Maintenance 

-  Missing  (25101-000, Oty:l) ,  Fell  Off  Or  Lost  -  Missing 
(25101-000, Qty: 4) ,  Vibration  -  Missing  (25101-000, Qty:l) , 
Improper  Maintenance  -  Collapsed/Bent  (25101-000, Qty:l) , 
Item  Abuse/Neglact  -  Collapsed/Bent  (25101-000, Qty: 1) 
(25101-000, Qty: 1) ,  Lack  Of  Lubrication  -  Binding/Sticking 
(25101-000, Qty: 1) ,  Lack  Of  Maintenance  -  Binding/Sticking 
(25101-000, Qty: 1) ,  Lack  Of  Maintenance  -  Noisy 
(25101-000, Qty: 1),  Improper  Installation  -  Binding/Sticking 
(25101-000,  Oty:l) 
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FMD-91 _ Failure  EHstribution  Summaries  3-207 

Part  Failure  Norm  Fall  Data 

Desc.  Mode/Mech  Dlst.  Dlst,  Source (a) /Details 

Splpdle, Flange  Sources:! 

Bent/Dented/Warped  100.0%  100.0%  Collapsed/Bent  (25101-000, Qty:l) 

Spindle, Handwheel  Sources:! 

Brok. '  50.0%  33.3%  Broken/Damaged  (25101-000, Qty:l) 

Binding/Sticking  50. C%  33.3%  Worn  -  Binding/Sticking  (25101-000, Qty: 1) 

Induced  -  33.3%  Caused  By  Other  Fallure-Broken/Damaged  (25101-000, Qty:l) 


Splice, Fiber  Optic  Sources:! 

Induced  -  <0.1%  Bad  Cleaves  (234 13-000, NR) ,  Inproper  Assembly  Techniques 

(23413-000, NR) 


Other 

Broken 

Filjer  Endface  Seperaclor. 

Contaminated 
Excessive  Vibration 


100.0% 

NR  Fiber  Breakage  (23413-000, NR) 

NR  Fiber  Endface  Seperatlon  due  to  Improper  Assembly 
(23413-000, NR) 

NR  Dirt  (23413-000, NR) 

NR  Vibration  (23413-000, NR) 


Spring  (Summary) 

Creep  27.2% 
Broken  22 . 6% 
Worn  19.9% 
Weakened  11.7% 
Dragging  11.2% 
Bearing  Failure  7.5% 


Spring  Sources; 2 

Broken  41.8%  27.3%  Broken  (20609-000, Qty:15) ,  Broken/Damaged  (25101-000, 0ty:2) 

Weakened  24.6%  16.1%  Weak  (20609-000, Qty:2) ,  Spring  Weak  -  Inop/Unservlceable 

(25101-000, Oty:l) ,  Spring  Weak  -  Excessive  Play 
(25101-000, Qty: 1) ,  Spring  Weak  -  Locked  (25101-000, Qty:2) , 
Spring  Weak  -  Blndlng/Stlcklng  (25101-000,  Qty: 1) 

Blndlng/Stlcklng  12.1%  7.9%  Blndlng/Stlcklng  (25101-000, Qty;2) ,  Sticking  -  Loose 

(25101-000, Qty: 1) 

Scored  9.0%  5.9%  Scored  (20609-000, Qty:4) 

Excessive  Play  8.0%  5.3%  Excessive  Play  (25101-000, Qty:2) 

Worn  4.5%  2.9%  Worn  Out  (20609-000, Qt7:2) 

Unknown  -- — —  16.2%  Unknown  (20609-000, Oty:ll) 

Induced  — -  13.2%  Improper  Maintenance  -  Kissing  (25101-000, Qty: 1) ,  Lack  Of 

Lubrication  -  Broken/Dainaged  (25101-000, Qty:?) ,  Lack  Of 
Lubrication  -  Selred  (25101-000, Qty :2) 

Other  (<%5)  -  5.3% 

Corroded  2.6%  Corroded-Selced  (25101-000, Qty: 1) 
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3*208  Failure  Distribution  Summaries  FMD-91 


Part  Failure 

Daac.  Mode/Mach 

Norm 
Diet . 

Fail  Data 

Oiat.  Source (a) /Octal la 

Spring  (continued) 

Other  (continued) 

Aged/Deteriorated 

2.6%  Deterlorated/Aged  -  Blnding/Stie)ilng  (25.101-000, Qtyjl) 

Spring  Bra)ce  Aaey 

Sourcea : 1 

Binding/St  ic)«ing 

100.0% 

100.0%  Shaft  fllndir.g  (10722-000, Otyfl) 

Spring,  Bra)(e 

Sourcea:! 

Dragging 

50.0% 

33.3%  Bralce  Dragging-f  onrtucti’  ■  Contam./Inad.  Clearance 

(10722-000, Oty: i; ,  Bra)te  Dragging  (10722-000, Qty:l) ,  Brt)ce 
Dragglng-Insuff .  Clearance  Spring  DlsOCaao 
(10722-000.  Oty: 1) 

Bearing  Failure 

33.3% 

22.2%  Seized  Bearing  (10722-000, Qty:  1) ,  Bearing  Seizure-lmjaroper 

Bearing  (10722-000, Qty: 1) 

Ccanection  Failure 

16.7% 

11.1%  Open  Connection  Between  Magnet  Wire  £  Termination 
(10722-000,Qty:l) 

Un)<nown 

22.2%  Un)cnown  (10722-000,aty:l)  (10722-000, Qtyrl) 

Induced 

11.1%  Excesaive  Drag- Improperly  Installed  Bra)ce  DisIt 
(10722-000, Qty: 1) 

Spring, Helical 

Sources:! 

Wea)(ened 

37.1% 

25.0%  Spring  Wea)c  -  Inop/Onservlceable  (25101“000,Qty:l) 

(25101-000,Qty:l)  (25101-000, Qty:l)  (25101-000,  Oty:2) , 

Spring  Weaic  -  Bro)ten/Damaged  (25101-000, Qtyil) 

(25101-000,Qty;2),  Spring  «ea)<  -  Misfire  (25101-000, Qty:l) , 

.Spring  Wea)c  -  Found  In  TI/PMCS/insp  (25101-000, Qty:2) , 

Spring  Wea):  -  Inoperative  Charging  (25101-000, Qty:l) ,  Spring 

Wea)(  -  Binding/Stic)tlng  (25101-000, Qty:  1) 

Bent/Dented/Warped 

28.6% 

19.2%  Warped/Berit  -  Inop/Unaerviceable  (25101-000, Qty :1) 

(25101-000, Qty:l) ,  Warped/Bent  -  Brojten /Damaged 
(25101-000,Qty;l)  (25101-000, 0ty!3) ,  Collapsed/Bent 
(25101-000, Oty:2) ,  Warped/Bent  -  Found  In  TI/PMCS/Insp 
(25101-000, Qty:l) ,  Warped/Bent  -  Bindlng/Stic)cing 
(25101-000,  City:  1) 

Aged/Deteriorated 

14.3% 

9.6%  Deteriorated/Aged  -  Bro)cen/Damaged  (25101-000, Qty:  1) 

(25101-000, Qty;2) ,  Deteriorated/Aged  -  Leajcing  Hydraulic  Oil 
(25101-000,Qty:i) ,  Deterloratod/Aged  -  Fnd  In  TI/PMSC/INSP 
(25 101-000,  Qty  :.l) 

Bro)cen 

11.4% 

7.7%  Bro):en/Damaged  (25101-000,  Qty:  1)  (25101-000, Qty:2) , 

Brolcen/Separated  -  Inop/Sluggish  Breech  (25101-000, Qty:  1) 

l,uose 

3.6% 

5.8%  Part  Mlssing/Loo.se  -  Inop  ^Unserviceable  (25101-000,  Qty:  1) , 

Part  Missing/Loose  -  Misfire  (25101-000, Qty: 1) ,  Part 

Missing/loose  -  Bro)cen/Damaged  (25101-000, Qty:  1) 

Induced 

23.1%  Improper  Install  -  Inop/Sluggish  Breech  (25101-000, Qty : 1) , 

Improper  Maintenance  -  Missing  (25101-000, Qty:l) ,  Operator 

Error  -  Inop/’.Jnserviceable  (25101-000, Qty:l) ,  Dropped  - 
Inop/Onserviceable  (25101-000, Qty:l) ,  Improper  Install  - 
Misfire  (25101-000, Qty;l! ,  Irrproper  Install  - 
Inop/Onserviceable  (25101-000,Qty :3) ,  Stepped  On  - 
Collapsed/Bent  (2S101-000,Qtyi 3 ) ,  Caused  By  Other 
Failur*-Bro)cen/Damaged  (25101-000,  Qty:  1) ,  Lack  Of 

Lubrication  -  Binding/Stlc)ting  (25101-000, Qty:!) ,  lack  Of 
Maintenance  -  Seized  (251Cl-000,Qty:l) 

Reliability  Analysis  Center  (RAC)  •  201  Mill  St.,  Rome,  NY  13440  •  315*337-0900 


FMP-91 _ Failure  Distribution  Suntmariett  3- 209 

PArt  Filliim  Norm  Fall  D«C* 

Da«c.  Moda/Mach  Dlst. .  Dlst.  Soura«(a) /Datall* 


Spring,  Molloal  (contlmiad) 
Un)ti\ovm 


-  1.9%  Unknown  (25101-000, Qty: 1) 


Oth«r  (<%4)  -  7.7% 

Binding/Sticking  1.9%  Sc«pp«d  On  -  Blndlng/Stioking  :25101-000,Qtyil) 

Worn  1,9%  Worn  -  Inop/Unservlceable  (25101-000, Qty:l) 

Seized  1,9%  Seized/Frozen  -  Inop/Unservlceable  (25101-000, NR) , 

Seized/Frozen  -  Excasalve  Play  (25101-000, Ocyj 1) 

Excessive  Play  1.9%  Broken/Separated  -  Excessive  Play  (25101-000, Qty:l) 


Spr  .ng,  Instrument, Light  Loads 
Uraep 

Worn 

Broken 

Unknown 


Sources: 2 

57,5%  36.5%  Change  of  Parameter-Creep/ set-  (24996-000,73.0%) 

36.2%  23.0%  Wear  (ends)  (,>4996-0(10,23.0%)  (24997-000,23.0%) 

6.3%  4.0%  Breakage  or  Mechanical  Failure  (24996-000,4,0%),  Breakage 

or  mechanical  failure  (24997-000,4.0%) 

-  36.5%  Unknown  (24997-000,  73.0%) 


Staff  Assembly  Sources:! 

Broken  90.0%  47.4%  Poor  Design  -  Broken/Damagod  (25101-000, Qty: 16; , 

Broken/Damaged  (25101-000, Qty:l) ,  Broken  Bolt (s) 
(25101-000,  Qty:  1) 

No  Operation  10,0%  5.3%  Poor  Design  -  Inop/Unserviceabie  (25101-000, Qty:2) 

Unknown  -  47.4%  Unknown  (25101-000, Qty:18) 


Starter,  Motor 
Shorted 


Sources : 1 

100.0%  IOC.0%  Intrawinding  Short  B  Phase-Mechanical  Stress 
(10722-000, Qty: 1) 


Stem  Crank  Assembly  Sources:! 

Broken  87.5%  87.5%  Broken /Damaged  (25101-000, Qty:l)  (25101-000, Qty :1) 

(25101-000, Qty:5) 

Worn  12.5%  12.5%  Worn  -  Inop/Unserviceablee  (25101-000, Qty: 1) 

Strap  Assembly  Sources:! 

Broken  50.0%  25.0%  Broken/Damaged  (25101-000, Qty:2) 

Bent /Dented/Warped  25,0%  12,5%  Collapsed/Bent  (25101-000, Qty:l) 

Worn  25.0%  12.5%  Dropped  -  Worn  Out  (25101-000, Qty: 1) 

Induced  -  37.5%  Fell  Off  Or  Lost  -  Missing  (25101-000, Qty:2) ,  Missing 

(25101-000,0ty:l) 

Unknown  -  12.5%  Unknown  (25101-000, Qty: 1) 
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FMD-91 


3>210  Fnilure  Distribution  Summaries 


Part  Palluru  Norm  Fall  Daca 

Deao.  Modo/Macli  Dial.  Diah .  Sourc«(a)/P«talla 


Strap, Webbing  Sourcaa:! 

Agacl/Doterloratad  lOO.OI  £0.0)  Petarlorated/Aged  -  Broknn/Dantgod  (2£101-000,Qty)l) , 

Oet«rlorated/Aged  -  Inop/Unaervlcoable  (rilOJ-OOO.Qtyi?) 

Induced  -  40.0)  Fell  Off  Or  Lost  -  Mlsalng  (2.S10J~000, Oty(J) 


Stud, Nut, Hex  Sourceatl 

CracJced/Fractured  100.0)  100.0)  Fractured-Over  Torqued  (10722-000, Qty:l) 


Stud, Plain  Sources:! 

Broken  85.7)  66.7)  Broken/Damaged  (25101-000, Qtyil)  (25101-000, Qty:4) , 

Operation  Error  -  Broken/Baraaged  (25101-000, Qty:l) 

Bent/Dented/Warped  14.3)  11.1)  Collapned/Bent  (25101-000, Oty:l) 

induced  -  22.2)  Fell  Off  Or  Lost  -  Fnd  In  Tl/PMCS/INSP  (25101-000, Qty: 1) , 

Item  Abuse/Neglect  -  Eroktn/Dam.iged  (25101-000,  Qty:  1) 


Support  Assembly  Sources:! 

Out  of  Adjustment  28.6)  14.6)  Out  Of  Adjustment  -  Inop/Unservlceable  (25101-000, Qty:l) , 

Out  Of  Adjustment  -  Excessive  Play  (rS101-000,Qty:3) 

Broken  28.6%  14.8%  Broken/Dai>»ged  (25101-000, Qty il)  (25101-000, Qty :1) 

(25101-000, Qty:l),  Out  Of  Adjustment  -  Broken/Damaged 
(25101-000,  Qty:  1) 

Seized  14.3)  7.4)  Seized  (2S101-UOO,Qty:2) 

Excessive  Play  7.1)  3.7)  Contact  Defective  -  Exnassive  Play  (25101-000, Qty: 1) 

Bent/Dented/Warpod  7.1)  3.7)  Collapsed/Bent  (25101-000, Qty: 1) 

Loose  7.1)  3.7%  Part  Struck/Damaged  -  Loose  (25101-00J,  Qty:l) 

Worn  7.1)  3.7%  Worn  Out  (25101-000, Qty:l) 

Induced  - -  48.1%  Improper  Install  -  Loose  (25101-000, Qty: 1' ,  Improper 


Install  -  Out  Of  Adjustment  (25101-000, Qty:l) ,  Iiflproper 
Install  -  Inop/Unservicoable  (25101-000,  Qt.y:  1) ,  Improper 
Install  -  Binding/Sticking  (25101-000, Oty:l) ,  Irtproper 
Install  -  Out  Of  Synch  (25101-000,Qty :2) ,  Inproper  Install  - 
Imp  Assembly/Install  (25101-000, Qty:3) ,  Abnormal  Operation 
(25101-000, Qty: 4) 


Support  Assembly, Left  Sources:! 

Excessive  Play  100.0%  100.0%  Excessive  Play  (25101-000, Qty: 1) 
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FMD-91 _ _ _ Failure  Distribution  Summaries  3-211 


P«rt  Fallura  Norm  r«l]  D«t« 

D«ic.  Moda/Maoh  Dlst.  Dlit.  Sourca(a) /Datalla 


Support  Aasatnbly, Right  Sourcastl 

Exc«a$lva  Play  $2.51  50,0%  Excaaslva  Play  (25101-000, Qtyil)  (25101-000, Qty;3) , 

Undarsizo  -  Exeeasivo  Play  (25101-000, Qty:l) 

Looaa  25.0%  20.0%  Looaa  (25101-000, Oty:l)  (25101-000, Qtysl) 

Seized  12.5%  10.0%  Seized  (25101-000, Qtyil) 

Induced  -  10.0%  Stolen  -  Mlaslng  (25101-000, Qtytl) 

Unitnowri  -  10.0%  Un)cnowii  (25101-000, Qtyil) 

Support  Cradle  Assy  Sources :1 

Worn  75.0%  60.0%  Worn  -  Inop/Unservlceable  (25101-000, Qtyil) ,  Worn  - 

Inaccurate  (25101-000,0ty i 1) ,  Worn  -  Found  In  TI/PMCS/Insp 
(25101-000,Qty:l) 

BroJcen  25.0%  20.0%  Bro)cen /Damaged  (25101-000, Qtyil) 

Induced  -  20.0%  Caused  By  Other  Fallute-Brolten/Damaged  (25101-000, Qtyil) 


Support  Roc)(er  Assy  Sources :1 

Bro)(en  60.0%  42.9%  Bro)cen/Damaged  (25101-000, Qty:3) 

Crac)ced/Fractured  20.0%  14.3%  Crac)ced  (25101-000, Qtyil) 

Excessive  Play  20.0%  14.3%  Internal  Failure  -  Excesslvve  Play  (25101-000, Qtyil) 

Un)tnown  -  14.3%  Un)cnown  (25101-000, Qtyil) 

Induced  — -  14,3%  Caused  By  Other  Fallure-Brolcen/Damagod  (25101-000, Qtyi  1) 

Surface  Acoust.  Wave  Sources:! 

Induced  —  <0.1%  Degradation-Surface  Contamination  (22540-000, NR) 

Other  - 100.0% 


Variable  Properties  NR  Highly  Variable  Propartles-Straln  (22540-000, NR) 

Electrical  Overstress  NR  Electro- Static  Discharge  (22540-000, NR) 

Wire  Bond  Failure  NR  Wire  Bond  Failure  (22540-000, NR) 

Opened  NR  Open  Ground  Wire  (22540-000, NR) 

Crac)ced/Practured  NR  Crac)t5  in  Substrate  (22540-000, NR) ,  Craclcs  in  Polymide 

(22540-000, NR) 

Aluininun  Migration  NR  Aluminum  Migraticn  (22540-000, NR) 

Oxide  Defects  NR  Growth  of  Aluminum  Oxide  (22540-000, NR) 

Shorted  NR  Short/Open  Fingers  (22540-000, NR) 
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3-212  Failure  Distribution  Summaries 


FMD-91 


Part  Fallura  Norm  Fall  Data 

Daac.  Moda/Moch  Diat,  Dlat.  Source (a) /Datails 


Switch  (Summary) 

Opened 

31.6% 

Mechanical  Failure 

22.6% 

Shorted 

18.4% 

High  Contact  Resistance 

14.2% 

Drift 

13.0% 

Switch 

High  Contact  Realatance 


Mechanical  Failure 


Shorted 


Broken 


Blndlng/Stlcklng 


Intermittent  Operation 


Nolay/Unatable/Chatter 


SourceailS 

30.4%  16.9%  Open  (19542-000,1.6%)  (2303S-004,Qty:l)  (23036-004, 0ty:2) 

(23038-004, 0ty:2)  (23036-004, Qty!321)  (24992-000,22.3%), 

High  Z  (24991-000,50.0%),  High  On  Realatance  Between  S2  (Pin 
9)  and  02  (10722-000, Qty:l) ,  Open  Contacts  (24417-002, NR) , 
Open  Colls  (24417-002, NR) 

18.3%  10.2%  Connector  Ba^e  Pulled  Out  (19542-000,1.6%), 

Broken/Fractured  (23038-001, Qty: 1)  (23038-001, Qtyil) 
(23038-002,Qty:l)  (23038-002, Qty: 1)  (23038-002, Qty :5) ,  Loose 
(23038-001, Qty:l)  (23038-001, Qty:4)  (23038-002, Qty: 1) 
(23038-004, Qty:l)  (23038-005, Qty:l)  (23038-005, Qty: 1) 
(23038-006, Qty:l) ,  Broken  Or  Fractured  (23038-002, Qty: 1) 
(23038-006,Qty:4),  Mechanical  Failure  (24996-000,51.0%), 
Broken  Contacts  (24417-002, NR) ,  Mechanical  failure 
(24997-000,51.0%) 

14.3%  8.0%  Q-3  Leads  Shorted  (19542-000,1.6%),  Short  (19542-000,3.2%) 

(20609-000,  Qty:31)  (24992-000,2.1%)  (24996-000,9.0%) 
(24997-000,9.0%)  (25038-000,8.0%),  Low  Z  (24991-000,50.0%), 
Shorted  Or  Grounded  (23036-001, Qty:l)  (23038-003, Qty:l) 
(23038-004, Qty:l)  (23038-005,Qty:l)  (23038-005, Qty: 1) 
(23038-005, Qty:.')  (23038-006, QtY:3) ,  Grounded  Electrically 
(23038-002, Qty:l)  (23038-002, Qty:l)  (23038-004, Qty: 1) , 
Shorted/Ground  (23038-003, Qty:2) ,  Shorted  or  Grounded 
(23038-003, Qty;l),  Shorted/Grounded  (23038-006, Qty: 1) 

12.7%  7.0%  Broken  (23038-001, Qty: 1)  (23038-002, Qty:l) 

(23038-002, Qty :1)  (23038-002, Qty:5)  (23038-003, Qty: 1) 
(23038-003, Qty:2)  (23038-004, Qty:l)  (23038-004, Qty: 1) 
(23038-004, Qty :1)  (23038-004, Qty: 1)  (23038-004, Qty:2) 
(23038-004, Qty:3)  (23038-004, Qty:4)  (23038-005, Qty: 1) 
(23038-005, Qty:2)  (23038-005, Qty:2)  (23038-005, Qty:3) 
(23038-005, Qty:3)  (23038-005, Qty: 9)  (23038-006, Qty: 1) 
(23038-006,Qty : 4)  (25464-000, Qty : 196) 

10.4%  5.8%  Binding  Stuck  or  Jammed  (25464-000, Qty;118) ,  Sticky 

(23038-002,Qty:l)  (23038-002, Qty:2)  (23038-003,  Qty:2) 
(23038-003, Qty:3)  (23038-004, Qty:l)  (23038-004, Qty:2) 
(23038-005, Qty;2)  (23038-005, Qty: 6)  (23038-006, Qty: 1) 
(23038-006, Qty:l)  (23038-006, Qty: 4) ,  Sticky;  Broken 
(23038-002, Qty :2),  Bind/Sire/Friction  (23038-003,Qty:l) 
(23038-004, Qty; 1)  (23038-004, Qty:l)  (23038-004, Qty:3) , 
Binding  (23038-003, Qty: 1)  (23038-004, Qty:l) ,  Friction 
Excessive  (23038-005, Qty:6) ,  Binding  of  Moving  Parts 
(24417-002, NR) 

7.4%  4.1%  Intermittent  (20609-000, Qty: 73)  (23038-001, Qty: 1) 

(23038-003, Qty:l)  (23038-004, Qty: 1)  (23038-004, Qty: 1) 
(25038-000,19.0%),  Intermittent  Circuit  (24996-000,13.0%), 
Intermittent  circuit  (24997-000,13.0%) 

6.5%  3.6%  Unstable  (20609-000, Qty; 40)  (23038-005, Qty: 1) 

(24992-000,40.6%),  Noiay/Chattering  (25464-000, Qty:26) 


Unknown  -  15.6%  Unknown  (19542-000,1.6%)  (19542-000,1.6%)  (19542-000,1.6%) 

(19542-000,43.5%)  (20609-000,Qty:  17)  (20609-000,Qty:354) 
(23038-001, Qtytl)  (23038-001, Qty:2)  (23038-001, Qty; 6) 
(23038-002, Qty :1)  (23038-002, Qty: 1)  (23038-002, Qty:2) 
(23038-002, Oty;3)  (23038-002, Qty:3)  (23038-002, Qty:5) 
(23038-002, Qty s 7)  (23038-003, Qty: 1)  (23038-003, Qty: 5) 
(23038-004,  Qty; 1)  (23038-004,  Qty: 1)  (23038-004, Qty:l) 


ReliabUity  Analj^s  Center  (RAC)  •  201  Mill  St.,  Rome,  NY  13440  •  315-337-0900 


FMD-91 

Fart  FaIIuc* 
D«s(; .  Moda/Maoh 


_ Failure  Distribution  Summaries  3-213 

Norm  Fail  Data 

Dlst,  Dlar.  Sourca (a) /Detail! 


Switch  (centlnuad) 

Unknown  (continued) 


Induced 


(23038-004, Qty:l) 
(23038-004,0tyil) 
(23038-004, Qtyi2) 
(23038-005,  Qtyil) 
(23038-005, Qty: 4) 
(23038-006,Qtyi4) 


(23038-004, Qty:l) 
(23038-004,  Qtyil) 
(23038-004, Otyi2) 
(23038-005, Qtyil) 
(23038-005,  Qty i 9) 
(25038-000,18.0%) 


(23038-004, Qtyil) 
(23038-004,  Qtyi2) 
(23038-004, Qtyi4) 
(23038-005, Qtyil) 
(23038-006, Qtyil) 


6.3%  Damaged  (19542-000,4.8%),  Improper  Connection 

(19542-000,3.2%),  Improper  Installation  (19542-000,6.5%), 
Improper  Hiring  (19542-000,9.7%),  Improper  Bended 
(19542-000,1.6%),  Reversed  Lead n  (19542-000,1.6%),  Improper 
Energy  Rasp  (23038-001, Qty!4) ,  Missing  (23038-001, Qtyi4) 
(23038-002, Qty!3)  (23038-003, Qtyi 1)  (23038-003, Qtyi 1) 
(23033-003, Qtyil)  (23030-004, Qtyi 1)  (23038-005, Qtyi  1) 
(23038-005, Qtyil)  (23038-005, Qtyi2)  (23038-006, Qtyi 1) , 
Manufacturer  Defect  (23038-001, Qtyil) ,  Disconnected 
(23038-001, Qtyil) ,  Twisted  (23038-001, Qtyil) ,  Wrong  Part 
(23038-002, Qtyil),  Improper  Fit  (23038-002, Qty i 1) ,  Miswired 
(23038-003, Qtyil),  Disconnected/Disenga  (23038-003, Qtyi 1) , 
Cold  Solder  Joint  (23038-004, Qtyil) ,  Caused  By  Other  Dev. 
(23038-004, Qtyil)  (23038-004,Qty il) ,  Maintenance  Error 
(23038-004, Qtyil)  (23038-004, Qtyil) ,  Improper  Adjustment 
(23038-005, Qtyi2) ,  Operating  Error  (23038-005, Qtyil) , 
Undersize  (23038-005,Qty il) ,  Workmanship  (20609-000, Qtyi 11) , 
Poor  Terminal  Plating  (24417-002, NR) 


Other  «%5)  -  22.6% 

Opened  2.8%  Opened  (20609-000, Qtyi58) ,  Open  (24996-000,9.0%) 

(24997-000,9.0%)  (25038-000,15.0%) 

Audio  Fault/Failure  2.4%  Audio  Faulty  (23038-002, Qtyil)  (23038-003, Qtyil) 

(23038-003, Qtyi7)  (23038-004, Qtyil)  (23038-004, Qtyi3) 
(23038-005, Qtyi2)  (23038-005, Qtyi2)  (23038-005, Qtyi2) 
(23038-005, Qtyi 2)  (23038-006, Qtyil) 

Drift  2.3%  Fluctuates,  Unstable  or  Errati  (25464-000, Qtyi21) ,  Fail  To 

Tune/Drift  (23038-002, Qtyil)  (23038-004, Qtyil) ,  Fluctuates, 
Unstable  (23038-003, Qtyil) ,  Drift  (24996-000,8.0%) 
(24997-000, 8.0%)  (25038-000,9,0%) 

Dielectric  Breakdown  1.8%  Dielectric  Breakdokwn  (24992-000,26.8%) 


No  Operation 


Loss  of  Control 


Out  of  Spec. 


1.5%  Inoperative  (23038-002, Qtyi 1) ,  No  Operation 

(20609-000, Qtyi 9),  Pail  to  Operate  (24996-000,10.0%),  Fail 
to  operate  (24997-000,10.0%) 

1.5%  Control  Inoperative  (23038-002, Qty il)  (23038-002, Qtyil) 
(23038-002, Qtyil)  (23038-002,Qtyil)  (23038-002, Qtyil) 
(23038-003,Qtyil)  (23038-003, Qtyi2)  (23038-004, Qtyil) 
(23038-004, Qtyil)  (23038-004, Qtyil)  (23038-004, Qtyi 1) 
(23038-004, Qtyil)  (23038-004, Qtyi 1)  (23038-004, Qtyi 1) 
(23038-004, Qtyil)  (23038-006, Qtyil)  (23038-006, Qtyi  1) 

1.2%  Out  of  Specification  (20609-000, Qty!29) ,  Out  of  Spec. 
(25038-000,14.0%) 


Horn  1.0%  Worn,  Chaffed,  Frayed,  or  Tom  (25464-000, Qtyi41) ,  Horn 

Excessively  (23038-004, Qtyil)  (23038-004, Qtyi2) 

(23038-004, QtyiS)  (23038-005, Qtyi 1) ,  Hore  Excessively 
(23038-005,  Qtyil),  Brush  Fail/Wom  Exce  (23038-005, Qtyil) , 
Horn  Out  (20609-000, QtyiS) 

Leaking  1.0%  Leaking  Internal  or  External  (25464-000, Qtyi7) ,  Leaking 

(20609-000,Qtyi8>  (23038-006,Qtyi2)  (25038-000,7.0%) 


Contact  Failure  1.0%  Contact  Chatter  (24992-000,8.0%),  Contact/Conn  Defect 

(23038-006, Qtyil)  (25464-000, Qty ill) ,  Contact  Defective 
(23038-002, Qtyi 1) ,  Deformed  Contacts  (24417-002, NR) ,  Loose 
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3-214  Failure  Distribution  Summaries _ FMD-91 

Part  Failura  Norm  Fail  Data 

Doao.  Moda/Maoh  Dlat,  Diat .  Souroa(a) /Datalla 


Switch  (aontlnuad) 
Othar  (oontinuad) 


Contacts  (24417-002, NR) 


Out  of  Adjuatmant  O.St  Naads  Raposltiening  (19542-000,4.8%),  Out  Of  Adjustmant 

(23038-004, Qtytl)  (23038-005, Qtysl)  (23038-0a6,0ty:l) , 
Adjustmant  Itipropar  (23038-004, Oty;  1) ,  Out  of  Adjustment 
(20609-000,  Otyj  16) 


Spurioua/Falsa  OjMiration 

Unstable  Operation 
JaiTined/.Stuc)c 

Loose 


ho*»  of  Power 
Wire  Failure 
Change  in  Capac. 

Bent /Oanted/Harped 

Lanp  Failure 

Stripped 

Corroded 

Clogged/Clogging 

Cut /Scarred/Punctured 

Crac)(ed/Fractured 

Connection  Failure 

Contaminated 

Degraded  Operation 
Limit  Unadjuctable 
Degraded  Contact 

Spring  Failure 


0.7%  Faulty  Reading  (23038-002, Qtyil)  (23038-004, Qtytl) 

(23038-004, Qtyi2)  (23038-004, Qty«2)  (23038-006, Qty: 3) 

0.7%  Unstable  (25038-000,10.0%) 

0.6%  Jammed  (23038-001, (jtytl)  (23038-005, Qtytl) 

(23038-005,Qty;4/ 

0.6%  Connection  Loose  (19542-000,1.6%),  Loose  Due  to  Excessive 
Vibrations  (19542-000,1.6%),  Loose  Installation 
(19542-000,1.6%),  Loose, Damaged, or  Missing  Har 
(25464-000,Qty:3),  Loose  (23038-001, Qtytl) 

0.4%  Electrical  Pwr  Loss  (23038-006, Qtytl)  (23038-006,Qtytl) 

0.3%  Defective  Hiring  (19542-000,4.8%) 

0.3%  Capacitance  Incorrect  (25464-000, Qtyt21) 

0.3%  Switch  Is  Bent  (19542-000,1.6%),  Dented  Start 
(23038-001, Qtytl) 

0.2%  Burned  Out  Or  Defective  Lamp,  (25464-000, (jty; 2),  No 
Indicating  Light  (23038-002, Qtytl)  (23038-002, Qtytl) 

0.2%  Stripped  (23038-001, Qtytl)  (23038-004, Qtytl),  Shrlppad 
(23038-004,  Qtytl) 

0.2%  Corroded  (23038-003, Qtytl)  (23038-004,Qtyt2) 

0.2%  Clogged  (23038-002, Qty 1 1) ,  Clogged,  Lea)cy  (23038-002, Qtytl) 

0.2%  Cut/Tom  (23038-002, Qtyt2) 

0.2%  Crac)ced  (23038-001, Qt.ytl)  (25464-000, Qtytl) 

0.2%  Connection  Defective  (23038-001, Qtytl) 

<0.1%  Contaminated  (20609-000, Qty t5) ,  Contaminated  Contacts 
(24417-002,NR) 

<0.1%  Beyond  Spec.  tTol.  (23038-004, Qtytl) 

<0.1%  Unable  To  Adjust  Llm  (23038-004, Qtytl) 

NR  Poor  Contact  Alignment  (24417-002, NR) ,  Pitted  Contacts 
(24417-002, NR) 

NR  Loss  of  Resiliency  In  Springs  (24417-002, NR) 
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FMD-91 


Failure  Distribution  Summaries 


Part  Failure 

Desc .  Mode/Msch 

Norm 
Dlat . 

Switch, Control 

Opened 

33.0% 

Drift 

27.0% 

Shorted 

22.0% 

Mechanical  Damage 

18.0% 

Switch,  Float 

No  Operation 

37.6% 

Spurlous/False  Operation 

37.6% 

Out  of  Adjustment 

24.8% 

Other  «%9) 

Crac)(ed/Fractured 

Lea)clng 

Seized 

Stucic  Closed 

Stuc)(  Open 

Switch, Flow 

Out  of  Adjustment 

16.7% 

Lamp  Failure 

16.7% 

Shorted 

16.7% 

C logged/C logg Ing 

16.7% 

No  Operation 

16.7% 

Drift 

16.7% 

Unjcnown 

Switch, Foot 

Blndlng/St  lc)clng 

41.7% 

Cradced/Fractured 

25.0% 

Worn 

16.7% 

Loose 

16.7% 

Un]cnown 

C«t« 

Diat.  SciureaCa) /Oatalla 


Soureaa  1 1 

33. Ot  Open  Circuit  (2499C-n00,33.0«) 

27.01  Paramater  Change  (24996-000,27.09) 
22.09  Short  (24996-000,12.09) 

18.09  Mechanical  Damage  (24996-000,18.09) 


Sources (2 

22.99  No  Operation  (20609-000, Qtyi 3)  (25038-000,23  09) 

22.99  Falae  Response  (20609-000, Qty;3)  (25038-000,23.09) 
15.1%  Out  of  Adjustment  (20609-000, Qty;2)  (25038-000,15.09) 

39.0% 

7.8%  Crac)ced/Fractured  (20609-000, Oty:l)  (25038-000,8.09) 
7.89  Loa)clng  (20609-000, Qty:l)  (25038-000,8.09) 

7.89  Seized  (20609-000, Oty:l)  (25038-000,8.09) 

7.8%  Stuc)c  Closed  (20609-000, Qty:l)  (25038-000,8.09) 

7.8%  Stuc)c  Open  (20609-000, Qty:  1)  (25038-000,8.0%) 


Sources tl 

9.1%  Out  Of  Adjustment  (23038-005, Qty:l) 

9.1%  No  Indicating  Light  (23038-005, Qty si) 

9.1%  Shorted  Or  Grounded  (23038-005, Qty: 1) 

9.1%  Clogged  (23038-005, Qty: 1) 

9.1%  Inoperative  (23038-005, Qty: 1) 

9.1%  Fluctuates,  Unstable  (23038-005, Qty :1) 

45.5%  UnJtnown  (23038-005, Qty: 2)  (23038-005, Qty s3) 


Sources : 1 

38.5%  Sticjiy  (23038-001,Qty:5) 

23.1%  Brolcen/Fractured  (23038-001, Qty:3) 
15.4%  Worn  Excessively  (23038-001, Qty:2) 
15.4%  Loose  (2303e-001,Qty:2) 

7.7%  Un)cnown  (23038-001, Qty:  1) 


3-215 
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3-216  Ftilufe  Distribution  Stimmariei _ 

F«rt  F«llur«  Norm  Fall  Dat* 

D««a.  Medw/Mtch  Dlat,  Dlat.  Sourca(a) /Datalla 


FMD-91 


Switch, Intareonnaot,Maatar 
Short  ad 


Sourcaail 

100,0%  100.0%  Short-Ovaratraas  (10722-000,Qty : 1) 


Switch,  Magnetic 

Mechanical  Damage 


Sourcaa:! 

60,0%  60.0%  Mechanical  Damage  (25000-000, Oty:24) 


Intermittent  Operation 

15.0% 

Short  -  Open 

12.5% 

Drift 

7.5% 

Shorted 

5.0% 

Switch,  Manual 

Drift 

53.1% 

Opened 

22.9% 

Mechanical  Damage 

9.5% 

Intermittent  Operation 

9.5% 

Shorted 

5.0% 

Un):nown 

Switch, Micro 

Change  In  Resistance 

60.0% 

Ojpened 

30.0% 

No  (Operation 

10.0% 

Switch, Pressure 

Degraded  Operation 

25.2% 

15.0%  Intermlttent-Nolsa  (25000-000, Oty.* 3) ,  Intermittent-General 
(25000-000, Qty: 3) 

12.5%  Short-Open  (25000-000, (3ty:  1)  (25000-000, Qty:!) 

(25000-000, Oty: 3) 

7.5%  Parameter  Drift-High  Contact  Reslatance  (25000-000, Qty:l) 
(25000-000, Qty : 1) ,  Parameter  Drlft-Insulatlon  Reslatance 
(25000-000,  Qty: 1) 

5.0%  Short  (25000-000, Qty:2) 


Sources:! 

45.7%  Parameter  Drift -High  Contact  Resistance  (25000-000, Qty: 1) 
(25000-000, Qty:l)  (25000-000, Qty:2)  (25000-000, Qty:3) 
(25000-000, Qty:3)  (25000-000, Qty: 17) ,  Parameter 
Drift-General  (25000-000, Qty :1)  (25000-000, Qty:6) 
(25000-000, Qty: 34),  Parameter  Drlft-Insulatlon  Resistance 
(25000-000, Oty:2)  (25000-000, Qty:2)  (25000-000, Qty: 6) 
(25000-000,Qty:17) 

19.7%  Open-Open  Contacts  (25000-000, Qty:4) ,  Open-General 

(25000-000, Qty: 4)  (25000-000, Qty:12)  (25000-000, Qty:21) 

8.2%  Mechanical  Damage  (25000-000, Qty:17) 

8.2%  Intermlttent-Nolse  (25000-000, Qty:3) ,  Intermittent-General 
(25000-000,0ty:3)  (25000-000,Qty:3)  (25000-000, Qty:8) 

4.3%  Short-Dleleccrlc  Strength  (25000-000, Qty: 4) ,  Short 
(25000-000, Oty: 1)  (25000-000, Qty:4) 

13.9%  UnJcnown  (25000-000, Qty: 4)  (25000-000, Qty:ll) 

(25000-000,  Qty: 14) 


Sources : 1 

60.0%  High  Resistance  (24990-000,60.0%) 
30.0%  open  (24990-000,30.0%) 

10.0%  No  Function  (24990-000,10.0%) 


Sources: 8 

13.7%  Fluctuates  (23038-001, Qty;2)  (23038-001, Qty:2) 

(23038-001, Qty: 4) ,  Incorrect  Frequency  (23038-001, Qty:l) , 
Incorrect  Oil  Pressu  (23038-001, Qty:l)  (23038-001, Qty:2) 
(23038-001,Qty:6) ,  Incorrect  Tenp/Melt  (23038-001, Qty:l) , 
Incorrect  Pressure  (23038-001, Qty: 1)  (23038-001, Qty:l) 
(23038-001,Qty:2)  (23038-001,Qty:2)  (23038-005, Qty: 1) 
(23038-005, Qty:3) ,  Incorrect  Oil  Press  (23038-001, Qty:l) 
(23038-004, Qty :2)  (23038-005, Qty: 1)  (23038-005, Qty:2) 
(23038-006,(3ty:l),  Temp.  Incorrect /Melt  (23038-001, Oty:2) , 
Output  Too  High  (23038-001, Qty:l) ,  Incorrect  Fuel  Press 
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Failure  Distribution  Sumnxaries  3-217 


Part  FAlluru  Norm  F«il  Data 

D«a;.  Moda/Moah  Dlst.  Dlat.  Souro«(a) /Datalls 


Sw;'teh,?r«aaur«  (eontinuad) 

Dagradad  Opaiatlofi  (oontlnuod) 

(23038-001, Utyid) ,  Incorract  Feedback  (23038-001, Qty :1) , 
Praaaura  Incorract  (23038-002, Qty;2)  (23038-003, 0ty:3) 
(23038-00'4,Qty:4) ,  Fluotured,  Unstable  (23038-002, Oty:l) , 

Oil  Presaure  Incorrect  (23036-002, Qty: 1) ,  Surged 
(23038-002, Qty 1 1) ,  Fluctuates  Unstable  (23038-003, Qty ;1) , 

Oil  Pressure  Incorre  (23038-003, Qty il) ,  Fluctuates,  Unstable 
(23038-004, Qtysl)  (23038-005, Qty:l)  (23038-005, Qty:2) , 
Incorrect  Ten^ratur  (23038-005, Qty;l) ,  Incorrect  Output 
(23038-006, Qty: 4)  (23038-006, Qty:5) ,  Setting  Drift  and  Lack 
of  Repeatability  (24417-002,  NR) 


Spurlous/Falsa  Operation 


Lose  of  Control 


Closed 

Opened 

tlechanlcal  Failure 


Unknown 


19.4%  10.5%  Faulty  Reading  (23038-001, Qty:l)  (23038-001, Qty. -4) 

(23038-001, QtysS)  (23038-001, Qty:7)  (23038-001, Qty: 8) 
(23038-002,Qty:5)  (23038-002, 0ty:5)  (23038-003,  Qty : 4) 
(23038-003, QtysB)  (23038-004, Qty:l)  (23038-004, Qty: 6) 
(23038-005, Oty:l)  (23038-005, Qtyi7>  (23038-006, Qty: 1) 


16. 0% 


9.8% 


Control  Inoperative  (23038-001. Qty :3)  (23038-001, Qty:3) 


(23038-001, Qty 1 6) 
(23038-003, Qty: 8) 
(23038-004, Qty:3) 
(23038-005, Qty:2) 
(23038-006,Qty:2) 


(23038-002, Qtyi2) 
(23038-004, Qty:l) 
(23038-004, Qty:6) 
(23038-005, Qty:5) 


(23038-003, Qty:3) 
(23038-004, Qty:l) 
(23038-005, Qty:2) 
(23038-006, Qty:l) 


13.2%  7.1%  Close  (24992-000,50.0%) 


13.2%  7.1%  Open  (24992-000,50.0%) 

11.1%  6.0%  Clogged  (23038-001, Qty: 1)  (23038-001,Qty : 3) 

(23038-002, Qty :1)  (23038-003, Qty:l) ,  Broken 
(23038-001, Qty:l)  (23038-001, Qty:l)  (23038-001, Qty:7) 
(23038-003, Qty:2)  (23038-003, Qty:3)  (23038-004, Qty:l) 
(23038-004, Qty:2)  (23038-005, Qty:l)  (23038-005, Qty:3) , 
Cracked  (23038-001 , Qty: 1) ,  Brokon/Fraotured 
(23U38-001,Qty:l)  (23038-002, Qty: 1)  (23038-002, Qty:4) 
(23038-006,  Qty:  1) ,  Tooth  Broken  On  Gear  (23038-002, Qty:  1) 


25,2%  Unknown  (23038-001, Qty:l)  (23038-001, Qty:2) 

(23038-001, Qty:2)  (23038-001, Qty:7)  (23038-001, Qty:10) 
(23038-001,Qty:18)  (23038-001, Qty:31)  (23038-001, Qty :36) 
(23038-002, Qty:2)  (23038-002, Qty :4)  (23038-002, Qty:15) 
(23038-003,Qty:l)  (23038-003, Qty:2)  (23038-003, Qty:3) 
(23038-004, Qty:l)  (23038-004, Qty:l)  (23038-004, Qty:l) 
(23038-004, Qty:2)  (23038-004, Qty:4)  (23038-004, Qty:5) 
(23038-004, Qty:6)  (23038-005, Qty:l)  (23038-005, Qty:l) 
(23038-005, Oty:l)  (23038-005, Qty:2)  (23038-005, Qty:2) 
(23038-005, Qty:2)  (23038-005, Qty :34)  (23033-006, Qty:l) 
(23038-006,  Qty:  2) 


Induced  -  2.4%  Caused  By  Other  Dev  (23038-001, Qty: 1) ,  Maintenance  Error 

(23038-001,Qty:l) ,  Caused  By  Other  Dev.  (23038-001, Qty:l) 
(23038-001, Qty:4)  (23038-002, Qty:l)  (23038-005, Qty:l) , 
Missing  (23038-001, Qty:l)  (23038-001, Qty:3) 

(23038-002, Oty;2)  (23038-003, Qty:l)  (23038-004, Qty:l) 
(2.3038-005, Qty:  1) ,  Improper  Fit  (23038-003, Qty:l) 


18.1% 

3.6%  Short  (23038-001, Qty:l)  (23038-001, Qty:4) ,  Short  Or 

Grounded  (23038-001, Qty;3)  (23038-002, Qty:2)  Shorted  Or 
Grounded  (23038-001, Qty:l)  (23038-003,Qty:l) 

(23038-005, Qty:3) ,  Shorted/Grounded  (23038-003, Qty:2) 
(23038-006, Qty;  1)  (23038-006, Qty:l) ,  Grounded  Electrics ly 
(23038-005, Qty: 1) 

No  Output  3.3%  No  Output  (23038-001, Qty:l)  (23038-003, Qty:2) 

(23038-004, Qty :1)  (23038-004, Qty:l)  (23038-005, Qty:3) 
(23038-006,Qty:l),  Inoperative  (23038-002, Qty: 1) 

(23038-004, Qty:  1)  (23038-004, Qty :1)  (23038-005, Qty:l) ,  Did 


Other  (<%6) 
Shorted 
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a-218  Failure  Distribution  Summaries _ 

P«rt  Fallur*  Norm  Fall  Data 

!}*ao.  Moda/Mach  Dlat.  Dlst.  Sourc*(a) /Datalla 


Switch) Pracauro  (contlnuad) 
Othar  (contlnuad) 


Not  Wor)() Tost  Ok  (23038-004)Qty :2) 


Leaking 

3.0% 

htmp  Failure 

1.9% 

Binding/Sticking 

1.5% 

Out  of  Adjustment 

1.0% 

Improper  Output 

0.9% 

Loose 

0.8% 

Contact  Failure 

0.6% 

Worn 

0.5% 

Intermittent  Operation 

0.5% 

Incorrect  Voltage 

0.2% 

Burred 

0.2% 

Loss  of  Power 

<0.1% 

Connection  Failure 

<0.1% 

Seized 

<0.1% 

Seal/Gasket  Failure 

NR 

Switch, Pressure, Fluid 

Intermittent  Operation 

44.9% 

44.9% 

Drift 

30.4% 

30.4% 

Opened 

21.7% 

21.7% 

Seal  Failure 

1.4% 

1.4% 

Shorted 

1.4% 

1.4% 

Laaking  (23038-001, Qty!2)  (23038-005, Qty:l) 

(23038-006,Ony:3) ,  Leaking  Liquid  (23038-003, Qty:l) 
(23038-OOS,Qty:l),  Leaks  (23038-006,Qty :1 ) 

No  Indicating  Light  (23038-001, Qtyil)  (23038-001, Qty:!) 
(23038-001, Oty:l)  (23038-001, Qty!2)  (23038-002, Qty!3) ,  Light 
Bulb  Failure  (23038-004,0ty !  1)  (23038-004, (Jty:  1) ,  No 
Indicating  Lights  (23038-004, Qty:  1)  (23038-005, (Jty:  1) 
(23038-005, Qty:l) 

Jammed  (23038-001, Qty: 1) ,  Sticky  (23038-002, Qty :1) 

(23038-004, Qty: 1)  (23038-005, Qty:2) ,  Fused;  Bind/Friction 
(23038-002, Qty:2) ,  Blnd/Site/Frlction  (23038-004, Qty;l) 

Out  Of  Adjustment  (23038-001, Qty: 1)  (23038-001, Qty : 1) 
(23038-002, Qty:l)  (23038-002, Qty:l)  (23038-004, Qty: 1) , 
Adjustment  Improper  (23038-004, Qty: 1) 

Improper  Output  Sour  (23038-001, Qty: 1) ,  Improper  Source 
Output  (23038-001, Qty: 1)  (23038-002, Qty: 1)  (23038-004, Qty: 1) 
(23038-005, Qty: 2) 

Loose  (23038-001,Qty:3)  (23038-003, Qty: 1)  (23038-005, Qty:l) 
(23038-005,  Qty:  1) 

Defective  Contact  (23038-001,  Qty:  1) ,  Contact/Conn  Defect 
(23038-004, Qty :1)  (23038-005,  Qty:l)  (23038-005, Qty:l) 

Worn  Excessively  (23038-002, Qty: 1)  (23038-005, Qty:2) 

Intermittent  (23038-001, Qty:l)  (23038-002, Qty:2) 

Incorrect  Voltage  (23038-004, Qty :1) 

Burred  (23038-001,  Qty:  1)  (23038-001, Qty:  1) 

(23038-001,  Qty:  1) 

Loss  Of  Elec.  Power  (23038-001, Qty:  1) 

Connection  Defective  (23038-001, Qty:l) 

Excessive  Sized  Bind  (23038-001, Qty: 1) 

Seal  Failures  of  Bellows,  Diaphragms,  etc.  (24417-002, NR) 


Sources:! 

Intermittent-Noise  (25000-000, Qty:16) ,  Intermittent -General 
(25000-000, Qty:3)  (2500C-000,Qty:5)  (25000-000, Qty:7) 

Parameter  Drift-High  Contact  Resistance  (25000-000, Qty: 1) 
(25000-000, Qty: 1)  (25000-000,Qty :4) ,  Parameter 
Drift- Insulation  Resistance  (25000-000, Qty: 1) 

(25000-000, Qty; 3),  ParauMter  Drift-General  (25000-000, Qty: 1) 
(25000-000,Qty:l)  (25000-000, Qty;  1)  (25000-000, Qty: 4) 
(25000-000,  Qty: 4) 

Open-Open  Contacts  (25000-000, Qty:l) ,  Open-General 
(25000-000, Qty :1)  (25000-000, Qty; 1)  (25000-000, Qty;l) 
(25000-000, Qty ;1>  (25000-000, Qty: 2)  (25000-000, Qty: 8) 

Seal  Leak  (25000-000, Qty:l) 

Short  (25000-000, Qty :1) 
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Part  Failure 

Desc.  Mode/Msch 

Norm  Fail 
Dist.  Dlst. 

Switch, Push  Button 
(Opened 

60.0%  45.0% 

Contaminated 

33.3%  25.0% 

Shorted 

6.7%  5.0% 

Induced 

-  25.0% 

Switch, Push  Button, Illuminated 
Unknown 

-  <0.1% 

Other 

Change  in  Resistance 

-  100.0% 

NR 

(Opened 

NR 

Falls  to  Close 

NR 

Falls  to  Open 

NR 

High  Contact  Resistance 

NR 

Lamp  Failure 

NR 

Switch,  Push  Button, Pendant-Hoist  Key 

Binding/Sticking  31.6%  23.1% 

Loss  of  Control 

22.1%  16.2% 

Mechanical  Failure 

21.0%  15.4% 

Degraded  Operation 

9.6%  7.0% 

Worn 

7.2%  5.3% 

Contact  Failure 

6.2%  4.5% 

Jarnnad/ Stuck 

2.3%  1.7% 

Unknown 

-  24,4% 

Induced 

-  1.3% 

Other  (<%3) 

-  1.1% 

_ Failure  Distribution  Summaries  3-219 

D«ta 

Source (s) /Details 


Sources :S 

Open  (24990-000,80.0%),  High  Z  (24991-000,100.0%) 

Sticicing  Flux  Penetrating  Into  Cavity  (10722-000,  Qty:2) , 
In-House  Contact  Contamination  (24417-002, NR) 

Short  (24990-000,20.0%),  Low  Z  (24991-000, NR) 

Design  Problem  (23037-000, Qty:l) 


Sources: 2 

(Jnltnown  (24996-000, NR)  (2499’-000,NR) 


High  Resistance  or  Intermittent  Contact  (24996-000, NR) 
Lamp  Failure  (24996-000, NR) 

Fails  to  Close  (24996-000, NR) ,  Fails  to  close 
(24997-000, NR) 

Falls  to  Open  (24996-000, NR) ,  Fails  to  open  (24997-000, NR) 
High  resistance  or  intermittent  contact  (24997-000, NR) 

Lamp  failure  (24997-000, NR) 


Sources: 5 

Sticlcy  (23038-001, Qty:l)  (23038-002, Qty:9) 

(23038-004, Qty:l)  (23038-005, Qty:2) ,  Binding 
(23038-006,Cltyil),  Stic)cy/Binding  (23038-006,0ty:5) 

Control  Inoperative  (23038-001, Qty;2)  (23038-004, Qty:6) 
(23038-005,Qty!l)  (23038-006, Qty:l)  (23038-006, Qty:l) 
(23038-006,  Qty:l) 

Bro)(en/Fractured  (23038-001, Qtyi2)  (23038-002,  Qty:l) , 

Bro)ten  (23038-001, Qty:l)  (23038-002, Qtyil)  (23038-004, Qty:5) 
(23038-005, Oty;l)  (23038-006,Qty!l) ,  Distorted 
(23038-002, Qty: 1) ,  Friction  Excessive  (23038-002, Qty:l) 

Faulty  Reading  (23038-001,Qty:2)  (23038-001, Qty:3) , 
Fluctuate  (23038-001, Qty:l) ,  Incorrect  Oil  Pressu 
(23038-001,  Qty:  1) 

Worn  Excessively  (23038-001, Qty: 1)  (23038-002, Qty: 1) 
(23038-004, Qty: 1)  (23038-005, Qty:l) 


Dirty  (23038-002, Qty ;1),  Corroded  (23038-002, Qty:l) , 
Contact  Defect  (23038-002,Qty :1) ,  Contact/Conn  Defect 
(23038-005,  Qty: 1) 


Jammsd  (23038-001, Qty: 1)  (23038-002, Qty:l) 


Unknown  (23038-001, Qty: 1)  (23038-001, Qty:l) 


(23038-001, Qty: 1) 
(23038-002,Qty:2) 
(23038-004, Qty:2) 
(23038-005,Qty:l) 


(23038-001,  Qty:  2) 
(23038-002,  Qty:  2) 
(23038-004,  Qty:  2) 
(23038-006,  Qty;  1) 


(23038-002,  Qty:  1) 
(23038-002, Qty: 5) 
(23038-005,  Qty:  1) 
(23038-006,  Qty:  1) 


Missing  (23038-002, Qty;2) 
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Part  Failure 

Desc.  Mode/Mech 

Norm 

Dist. 

Switch, Push  Button, Pendant-Hoist 
Other  (continued) 

Intermittent  Operation 

Key  (continued) 

1.1% 

Switch,  Reed 

Out  of  Spec. 

30.0% 

30.0% 

No  Operation 

30.0% 

30.0% 

Spurious/False  Operation 

20.0% 

20.0% 

Opened 

10.0% 

10.0% 

Intermittent  Operation 

10.0% 

10.0% 

Switch, Rotary, Manual 

High  Z 

80.0% 

80.0% 

Shorted 

20.0% 

20.0% 

Switch, Sensitive  Micro 
Binding/Stic)«lng 

78.3% 

52.9% 

Bro]cen 

8.7% 

5.9% 

No  Output 

4.3% 

2.9% 

Shorted 

4.3% 

2.9% 

Contaminated 

4.3% 

2.9% 

Unlcnown 

29.4% 

Induced 

2.9% 

Switch, Slide 

Corroded 

16.7% 

11.1% 

No  Operation 

16.7% 

11.1% 

Broicen 

16.7% 

11.1% 

Shorted 

16.7% 

11.1% 

Loss  of  Control 

16.7% 

11.1% 

Lang:  Failure 

16.7% 

11.1% 

UnJcrKiwn 

33.3% 

Data 

Source (s) /Details 


Intermittent  (23038-004, Qty:l) 


Sources : 2 

Out  of  Specification  (20609-000, Qty:3) ,  Out  of  Spec. 
(25038-000,30.0%) 

No  Operation  (20609-000, Qty: 3)  (25038-000,30.0%) 
False  Response  (20609-000, Qty:2)  (25038-000,20.0%) 
Opened  (20609-000, Qty:l) ,  Open  (25038-000,10.0%) 
Intermittent  (20609-000, Qty : 1)  (25038-000,10.0%) 


Sources : 1 

High  Z  (24991-000,Qty:3) 
Low  Z  (24991-000,25.0%) 


Sources: 2 

Jammed  (23038-004, Qty:l) ,  Stic)cy  (23038-005, Qty:l) 

Brojcen  (23038-004, Qty:l)  (23038-004, Qty:l) 

No  Output  (23038-004, Qty :1) 

Short  Or  Grounded  (23038-004, Qty ;I) 

Dirty  (23038-004,0ty:l) 

Unicnown  (23038-004, Qty:  1)  (23038-004, Qtytl) 
(23033-004, Qty: 1)  (23038-004, Oty:2)  (23038-004, 0ty:2) 
(23038-004,  Qty: 3) 

Tficorrect  Voltage  (23038-004, Qty :1) 


Sources:! 

Corroded  (23038-004, Qty:!) 

Inoperative  (23038-004, Oty:l) 

Bro)cen  (23038-004, Oty:l> 

Shorted  Cr  Grounded  (23038-004, Qty:!) 
Control  Inoperative  (23038-004, Qty: 1) 
Light  Bulb  Failure  (23038-004, Qty: 1) 
Ur.)(noHn  (23038-004, Oty:3) 
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FMD-91 _ 

P^rt  Pjillurc  Norm  Fail  Data 

Doac.  Mode/Mnch  Olst.  Dlat.  Sourc«(a) /Datalls 


Switch, Snap  Sourc«s:2 

Opanad  75.0%  75.0%  Open  (24992-000,50.0%),  N.O.  Contact  Not  Closing 

(10722-000, Qty:l) 

Shorted  12.5%  12.5%  Short  (24992-000,25.0%) 

Mechanical  Failure  12.5%  12.5%  Mechanical  Fa:.lure  (24992-000,25.0%) 


Switch,  Thermal  Sources:9 

Drift  41.2%  28.1%  Parameter  Drift-Insulation  Res.  (25000-000, Qty:l) 

(25000-000, Qty:l)  (25000-000, Qty!2)  (25000-000, Qty:3) 
(25000-000, Qty:4)  (25000-000, Qty:5) ,  Parameter  Drift-General 
(25000-000, Qty:3)  (25000-000, Qty:3)  (25000-000, (3ty:5) 
(25000-000, Qty! 6)  (25000-000, Qty:8)  (25000-000, Oty:lb) , 
Parameter  Drift-High  Contact  Resistance  (25000-000, Qty:3) 
(25000-000,Qty:4),  Faulty  Reading  (23038 -003,  Qty:l) 
(23038-005, Qty: 1) ,  Out  Of  Adjustment  (23038-006, Qty:) ) ,  Out 
of  Adjustment  (20609-000, Qty:4) ,  Erratic  (20609-000  3), 

Drift  (20609-000, Qty:36) 


Mechanical  Failure 

27.2% 

Opened 

19.6% 

Degraded  Operation 

4.4% 

No  Output 

3.0% 

Loss  of  Control 

2.6% 

Shorted 

2.1% 

Un)cnown 

Iriw .  .  3d 

18.6%  Bro)ten/Fractured  (23038-001, Qty:l) ,  Bro)cen 

(23038-003, Qty:l)  (23038-004, Qty: 1)  (23038-005, Qty:l) 

13.4%  Open  (25000-000, Qty:2)  (25000-000, Qty:3) ,  High  Z 
(24991-000,100.0%) 

3.0%  Oil  Pressure  Incorre  (23038-003, Qty:l) ,  Beyond  Spec.  Tol. 
(23038-004,  Qty: 1) 

2.1%  No  Output  (23038-003, Qty:l) 

1,8%  Control  Inoperative  (23038-004, Qty:2) 

1.4%  Short-Dielectric  (25000-000, Qty:3) ,  Low  Z  (24991-000, NR) , 
Shorted  Or  Grounded  (23038-004, Qty: 1) 

22.5%  Un)cnown  (20609-000,Qty:20)  (20609-000, Qty:32) 

(23038-003, Qty:2)  (23038-004, Qty: 6)  (23038-006,0ty:l) 

7.1%  Melted  (23038-004, Qty:l) ,  Caused  By  Other  Dev. 

(23038-005,  Qty :^) 


Other  (<%3)  -  1.9% 

Blnding/Stic)cing  1.0%  Stic)cy  (23038-004, Qty;l) ,  Stlc)clng  (20609-000, Oty:l) 

Loss  of  Power  0.9%  Electrical  Pwr  Loss  (23038-004, Qty: 1) 

Seal/Gas)(et  Failure  NR  Seal  Failure  (24417-002, NR) 


Sources:) 1 

42.5%  29.8%  Mechanical  Failure  (24992-000,66.6%)  (24996-000, NR) ,  Bent 

(23038-001, Qty:  1),  Bro)(en/Fractured  (23038-001, Qty:  1) 
(23038-001,  Qty:  1),  Bro)cen  (23038-002, Qty:2) 

(23038-003, Qty:  1)  (23038-004,  Qty;2) ,  Bro)(ed/Fractured 
(23038-006,Qty:l),  Mechanical  failure  (24997-000, NR) , 
Mechanical  (25038-000,35.0%) 

Opened  25.1%  17.6%  Open  (23038-002, Oty:l)  (23038-002, Qty:2)  (23038-004, Qty :1) 

(23038-005, Qty: 1)  (24992-000,16.7%)  (25038-000,24.0%),  No 
Output  (23038-001, Qty:l) ,  Corroded  (23038-006, Qty:l) ,  Open 
Circuit  (24996-000,NR)  (24997-000, NR) 

Contact  Failure  9.1%  6.3%  Intermittent  Contact  (24993-000,50.0%),  Contact/Conn  Defect 

(23038-004,  Qty;  1.) 


Switch, Toggle 

Mechanical  Failure 
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FMD-yl 


3-222  Failure  Distribution  Sunumries _ 

k>Act  Failure  Nonh  Fall  Data 

.Qe»c.  Mode/Mach  Diet.  Dlst.  Seucce  (a) /Details 


Switch, Toijglo  (continued) 

Shorted  8.H  5.7%  Short  (•,>4992-00^,16.7%)  (24996-000, NR)  (24997-000, NH) 

(250.38-000,16.0%),  Shorted  Or  Grounded  (2.3038-001, Qty:  1) 

Sprinij  Failure  6.3%  4.4%  Spring  Brealcage  (Fatigue)  (24!/93-000,40.0%) 

Intermittent  Operation  5.0%  3,5%  intermittent  (25038-000, 35.0%) 

Binding/St lo)ting  3.8%  2.6%  Sticky  (23038-004, Otyil)  (23038-005, Qty:.’ ) 

Un)«nown  -  23.1%  Uniinown  (23038-002, Qtyil!  (23038-002,Qty s 3 ) 

(23038-003, (Jtysl)  (23038-003, Qty:l)  (23038-004, Qty:  1) 
(23038-004, Qty:2)  (23038-004, «cy:2)  (2.3038-005, Qtvi  1) 
(23038-005, Oty:l)  (23038-006, Qty ! 1)  (24993-000, 10 .0%) 

Induced  —  4.5%  Damaged  Fo.r  Test  Pur  (23038-004, (jtytl) ,  Missing 

(23038-005,Cty;l),  Maintenance  Error  (23038-005,0ty : 1) 


Other  (<%3)  2.4% 

Lan^i  Failure  0.8%  I.igbt  Bulb  failure  (23038-004, Qty:l) 

Burned/Charred  0.8%  Burred  (23038-004, C>ty:l) 

Worn  0.8%  Worn  Excessively  (23038-004, Qtyjl) 


Synchro 


winding  Failure 

44.4% 

40.0% 

Bearing  Failure 

33.3% 

30.0% 

Brush  Failure 

22.2% 

20.0% 

Un)cnown 

10.0% 

Sourcea:2 

Winding  Failures  (24993-000,40.0%) 

Bearing  Failures  (24993-000,30.0%) 

Slipring  And  Brush  Failures  (24993-000,20.0%) 
Un)cno«m  (24993-000,10.0%) 


Other  -  0.0% 

Degraded  C^ratlon  NR  Null  Voltage  and  Error  Changes  (24417-001, NR),  Incorrect 

Zeroing  (24417-001, NR) 

Opened  NR  Open  Slip  Ring  Contact  (24417-001, NR)  (.24417-001, NR) ,  Open 

Slip  Ring  Contact-Insufficient  Spring  Pressur 
(24417-001, NR) ,  Open  Slip  Ring  Contact-Loose  Slip  Ring 
Assen8»l)es  (244 17-001, NR) 


Synchro, Resolver 
1,00  se 


Sources:! 

100.0%  100.0%  Loose, Danwged, or  Missing  Her  (25464-000, Qty t3) 


Tsn)i 

Lec)ring 

CracJiad/Fractured 

Burst/Rup''ureci 

Cut /Searred/Punotured 

Spurious/Falsa  Operation 

Un)cnown 


Sources : 1 

80.6%  64.1%  UsJcing  (20609-000, Oty: 25) 

9.7%  7.7%  Crecjced/Fractured  (2u609-000,Qtyi3) 

3.2%  2.6%  Ruptured  (20609-000,Qty:l) 

3.2%  2.6%  Rl|^/Tom/Cut  (20609-000, Qty:  1) 

3.2%  2.6%  Erratic  (20609-00C,Ot y;l) 

-  20.5%  On)cnown  (20609-000, Qty; 8) 
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P«rt  F*iaure  Norm  F*ll  D*t« 

Oesc.  Mode/Mech  Dlat,  Olac.  Source (s) /Detail* 


Tank, SUoraqe,  Low  Preaeure 
Mechanical  Failure 


Sources:! 

65.0%  65.0%  Mechanical  Failure  {24996-000,65.0%) 


Metallurgical  Failure 


35.0%  35.0%  Metallurgical  Failure  (24996-000,35.0%) 


To)tphone  System, PBX  Sources:! 

induced  <0.1%  Degradation  of  Service  (24996-000, NR) 

Unknown  <0.1%  Unknown  (24996-000, NR) 

Other  100.0% 

Syotein  Outage  NR  System  Outage  (24 996-COO,  NR) 


Telephone  System, PBX, PABX  Sources:! 

Induced  -  <0.1%  Degradation  of  service  (24997-000, NR) 

Unknown  -  <0.1%  Unknown  (24997-000, NR) 


Other  - 100.0% 

System  Outage  NR  System  outage  (24997-000, NR) 


Telephone  System, Switching, Electronic 
Induced 


Sources : 1 

<0.1%  Operator  errors  (24997*000, NR),  Maintenance  actions  effects 
(24997-000, NR) 


Other 

Software  Failure 


100.0% 

NR  S/W  errors;  6-18  month  to  stability  (1-2  per  mo.) 
(24997-000, NR) 


Hardware  Failure 


NR  Hardware  malfunction  (24997-000, NR) 


Telescope 

Leaking 

Worn 

Broken 

Seal/Gasket  Failure 
Out  of  Adjustment 
Induced 


Unknown 


Sources; 2 

33.3%  5.9%  Interna^  Failure  -  Leaking  Nitrogen  (25101-000, Qty: 1) , 

Leak/Ten^  Drop  -  Low  Pow  FI  Oil  Press  (25101-000, Qty: 1) 

16.7%  2.9%  Unknown  -  Worn  Out  (25101-000, Qty: 1) 

16.7%  2,9%  Broken/Damaged  (25101-000, Qty: 1) 

16.7%  2.9%  Seals  Mom  -  Internal  Moisture  (25101-000, Qty:l) 

16.7%  2.9%  Internal  Failure  -  Out  Of  Adjustment  (25101-000, Qty:l) 

-  45.6%  Dasiaged  (19542-000,50.0%),  litproper  Maintenance  -  Internal 

Moisture  (25101-000,Qty :1) ,  Lack  Of  Maintenance  -  Internal 
Moisture  (25101-000, Qty;5) ,  Abnormal  Operation 
(25101-000,  Qty:  1) 

-  36,8%  Unknown  (19542-000,50.0%)  (25101-000, Qty:l) 

(25101-900,Qty:3) 
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FMD-91 


Part  Failure  Norm  Fall  Data 

Desc.  Mode/Mecli  Dlst.  Dlst.  Source(s) /Details 


'Pelescope,  Elbow  Sources:! 

Blndlng/Stlcklnq  36.4%  21. C%  Binding/Sticking  (25101-000, Qty:l)  (25101-000,Qty :6) ,  Part 

Struck/Damaged  -  Binding/Sticking  (25101-000, Qty:l) 

Seized  36.4%  21.6%  Seized  (2S101-000, Qty: 1)  (25101-000, Qty:l) 

(25301-000,0ty:2),  Locked  (25101-000, Oty:l) 

(25101-000, Qty:2) ,  Internal  Failure  -  Seized 
(25101-000,Qty:l) 

Loose  18.2%  10.8%  Poor  L<ndlng  -  Loooe  (25101-000, Qty :1) ,  Vibration  -  Loose 

(25101-00C,Oty:3) 

Bond/Beam  Failure  9.1%  5.4%  Poor  Bonalng  -  Inop/'Jnsorviceable  (25101-000, Qty:2) 

Induced  -  18.9%  Fell  Off  Or  Lost  -  Missing  (25101-000, Qty : 7) 

Unknown  — -  8.1%  Unknown  (25101-000, Qty : 1)  (25101-000, Qty :2) 


Other  (<%3)  13.5% 

Out  of  Adjustment  2.7%  Cut  Of  Adjustment  -  Locked  (25101-000, Qty : 1) 

Leaking  2.7%  Undersize  -  Leaking  Nitrogen  (251Ul-000,Qty:l) 

Bent/Oented/Warped  2.7%  Warped  Bent  -  Seized  (25101-000, Qty :1) 

Moisture  Intrusion  2.7%  Internal  Moisture  (25101-000, Qty:l) 

Excessive  Vibration  2.7%  Vibration  -  Inop/Unserviceable  (25101-000, Qty: 1) 


Telescope, Mount  Sources:! 

Broken  32.4%  23.1%  Broken/Damagod  (25101-000, Qty. •!)  (25101-000, Qty:2) 

(25101-000, Qty;2)  (25101-000,Qty :3) ,  Part  Struck/Damaged  - 
Broken/Damaged  (25101-000, Qty:l)  (25101-000, Qty:2) ,  Part 
Struck/Oamaged  -  Out  Of  Synch  (25101-000, Qty:l) 

Excessive  Play  24.3%  17.3%  Excessive  Play  (25101-000, Oty:l)  (25101-000, Qty:l) ,  Worn  - 

Excessive  Play  (25101-000, Qty.’l) ,  Poor  Design  -  Excessive 
Play  (25101-000, Oty;l)  (25101-OOC,Qty:5) 

Worn  13.5%  9.6%  Worn  -  Inop/Unservlceable  (25101-000, Qty: 1) ,  Poor  Design  - 

Worn  Out  (25101-000, Qty :4) 

Binding/Sticking  10.8%  7.7%  Chipped-Binding/Sticklng  (25101-000,0ty :1) ,  Gears  Binding  - 

Binding/Sticking  (25101-000, Qty:2) ,  Blndlng/Stlcklng 
(25101-000,  Qty:  1) 

Cracked/Fracturod  8.1%  5.8%  Cracked  (25101-000, (jty:  1) ,  Cracked/Split-Inop/Unserviceablt 

(25101-000,Qty;l) ,  Vibration  -  Cracked  (25101-000, Qty; 1) 

Out  of  Synch.  5.4%  3.8%  Out  Of  Synch  (25101-000, Qty: 1) ,  Vibration  -  Out  Of  Synch 

(25101-000,0ty:l) 

Out  of  Adjustment  5.4%  3.8%  Out  Of  Adjustment  -  Excessive  Play  (25101-000,Cty:l) ,  Out 

Of  Adjustment  -  Blndlng/Stlcklng  (25101-000, Qty:l) 

Induced  -  19.2%  In^sroper  Adjustment  -  Out  Of  Adjustment  (25101-0C0,Qty:  1) , 


Improper  Maintenance  -  Out  Of  Synch  (25101-000, Qty: 1) ,  Item 
Abuse/Neglect  -  Broken/Damaged  (25101-000,  Qty: 1) 

(25101-000, Qty:  1)  (25101-000.Qty :2) ,  C,«used  By  Other 
Fallure-Blnding/Stlcklng  (25101-000, Qty;l) ,  Item 
Abuse/Neglect  -  Cracked  (25101-000, Qty: 1) ,  Lack  Of 
Maintenance  -  Loose  (25101-000, Qty:l) ,  Improper  Maintenance 
-  Stripped  (25101-000,  Qty:  1) 

UrOcnown  -  1.9%  Unknown  (25101-000,Qty:  1 ' 


Other  «%4) 


7.7% 


ReliabUity  Analysis  Center  (RAC)  •  201  Mill  St.,  Rome,  NY  13440  •  315-337-0900 
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Part  Paliur*  Norm  Fall  Data 

D«sc.  Moda/Moch  Dist.  Dlst.  Source(a) /Uatalls 

T«l«aco|Mi,  Mount  (cont  lnu«d) 

Othar-  (continued) 

Mai/Gaaket  Failure  1.9%  Seals  Worn  -  Out  OF  Adjustment  (25101-000, Qcy:  1) 

Sent /Dented/Warped  1.9%  Coilapsed/Bent  (25101-000, Qty:l) 

Lamp  Failure  1.9%  Inop  Fire  Control  Light  (25101-000, Qty: 1) 

Spring  Failure  1.9%  Spring  Weak  -  Out  Of  Adjustment  (25101-000, Qty : 1) 


Sources:! 

31.3%  18.6%  Gears  Binding  -  Binding/Sticking  (25101-000, Qty:l) 

(25101-000, Qty:l) ,  Worn/Stripped  -  Binding/Sticking 
(25101-000, Qty :1)  (25101-000, Qty:  1) ,  Poor  Design  - 
Bindlng/Stioking  (25101-000,  Qty: 15) ,  Gears  Binding  - 
Inop/Unserviceable  (25101-000, Qty:l) ,  Worn  - 
Binding/Sticking  (25101-000, Qty:l) ,  Internal  Failure  - 
Binding/ Sticking  (25101-000, Qty:3) ,  No  Failure  - 
Binding/Sticking  (25101-000, Qty:l) ,  Unknovm  - 
Binding/Sticking  (25101-000,Qty :1) 

Worn  25.3%  15.0%  Worn  Out  (25101-000, Qty:20) ,  Worn  -  Inop/Unserviceable 

(25101-000, Qty: 1) 

7.1%  Excessive  Play  (25101-000, Qty : 1)  (25101-000, Qty: 1) , 

Internal  Failure  -  Excessive  Play  (25101-000, Qty: 6) ,  No 
Failure  -  Excessive  Play  (25101-000, Qty:2) 

6.4%  Broken /Damaged  (25101-000, Qty :1)  (25101-000, Qty:2) 
(25101-000, Qty:2) ,  Poor  Design  -  Broken/Damaged 
(25101-000, Qty:l) ,  Vibration  -  Broken/Damaged 
(25101-000, Qty: 1) ,  Unknown  -  Broken/Damaged 
(25101-000,Qty:2) 

5.0%  Internal  Moisture  (25101-000, Qty : 1)  (25101-000, Qty: 1) 
(25101-000,  Qty:  5) 

4.3%  Out  Of  Adjustment  (25101-000, Qty:l) ,  Out  Of  Adjustment  - 
Excessive  Play  (25101-000, Qty:l) ,  Out  Of  Adjustment  - 
Binding/ Sticking  (25101-000, Qty: 1) ,  Vibration  -  Out  Of 
Adjustment  (25101-000, Qty:l)  (25101-000, Qty:l) ,  Out  Of 
Adjustment  -  Out  Of  Adjustment  (25101-000,  Qty :  1) 

2.9%  Worn  -  Seized  (25101-000, Qty :2) ,  Worn/Stripped  -  Seized 
(25101-000, Qty:l) ,  Internal  Failure  -  Seized 
(25101-000,  Qty:  1) 

Induced  -  23.6%  Item  Ai>use/Neglect  -  Broken/Damaged  (25101-000, (Jty:  1) 

(25101-000, Qty: 1)  (25101-000, Qty :2) ,  Lack  Of  Maintenance  - 
Out  Of  Adjustment  (25101-000,Qty:l) ,  Abnormal  Operation 
(25101-000, Qty: 1) ,  Safety  Wlre/Key  Failure  -  Missing 
(25101-000, Qty:l) ,  Fall  Off  Or  Lost  -  Missing 
(25101-000, Qty: 11),  Vibration  -  Missing  (25101-000, Qty: 1) 
(25101-000, Qty: 1) ,  Dropped  -  Broken/Damaged 
(25101-000, Qty: 1) ,  Item  Abuse/Neglect  -  Inop/Unserviceable 
(25101-000, Qty: 1) ,  Improper  Maintenance  -  Internal  Moisture 
(25101-000, Oty:l) ,  Internal  Failure  -  Inaccurate 
(25101-000, Qty: 5) ,  Lack  Of  Maintenance  -  Internal  Moisture 
(25101-000, Qty:3) ,  Overtorqued  -  Out  Of  Adjustment 
(25101-000, Qty:  1) ,  Overtorqpied  -  Binding/Sticking 
(25101-000,Qty:l) 

Unknown  -  3.6%  Unknown  (25101-000, Qty: 1)  (25101-000, Qty:l) 

(25101-000,0tytl)  (25101-000,Qty: 1)  (25101-000, Qty: 1) 


Excessive  Play 

12.0% 

Broken 

10.8% 

Moisture  Intrusion 

8.4% 

Out  of  Adjustment 

7.2% 

Seized 

4.8% 

Tele.scoptt,Pan 

Binding/Sticking 


Other  (<%4)  -  13.6% 

Seal/(>as)(et  Failure  2.1%  Seals  Worn  -  Internal  Moisture  (25101-000, Qty:3) 
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Part  Failure  Norm  Fall  Data 

Dene.  Mode/Mech  Dlst.  Dlat.  Source (a) /Details 


FMD-91 


Telescope, Pan  (continued) 

Otl^er  ( cont  Inued ) 

Loose  2.11  Part  Mlaslng/Loose  -  Missing  (25101-000, Qty; 1) ,  Loose 

Screw(s)  -  Inop/Unaervlooable  (25101-000, Qty:l) 
(25101-000,0ty:l) 

Bent/Dented/Warpod  2.1%  Collapsed/Bent  (25101-000, Qty:.3) 

Aged/Deteriorated  1.4%  Deterlorated/Aged  -  Inop/Unservloeable  (25101-000, Qty:l) , 

Deteriorated/Aged  -  Inop  Fire  Control  Light 
(25101-000,Qty!l) 

Spring  Failure  0.7%  Spring  Wealc  -  Inop/Unsorvlceable  (25101-000, Qty:l) 

Excessive  Vibration  0.7%  Vibration  -  Inop/Unservlceable  (25101-000, Qty; 1) 

CraoJeed/Fraotured  0.7%  Part  Struclc/Damaged  -  Crao)cod  (25101-000, Qty:l) 

Corroded  0.7%  Corroded-Selzed  (25101-000, Qty: 1) 

Lamp  Failure  0.7%  Internal  Failure  -  Inop  Fire  Control  Light 

(25101-000,  Qty:  1) 

Degraded  Operation  0.7%  No  Failure  -  Abnormal  Operation  (2.5101-000, Qty:  1) 

Stripped  0.7%  Stripped  (25101-000, Qty: 1) 

Cut/Scarred/Punctured  0.7%  Cut/Scarred  (25101-000, Qty:l) 


Terminal  Connection, Crimp  Sources:! 

Induced  -  <0.1%  Low  Tensile  Strength-Undercrlmplng  (13741-000, NR) ,  Low 

Tensile  Strength-Overcrlmping  (13741-000, NR) 


Other  - 100.0% 

Change  In  Resistance  NR  Increased  Contact  Resist-Stress  Relaxation:  Creep 

(13741-000, NR) ,  Increased  Contact  Resist-Stress 
Relax:Recrystal .  (13741-000, NR) ,  Increased  Contact 
Resistance-Corrosion:  Atmospherl  (13741-000, NR) ,  Increased 
Contact  Resistance-Corrosion:  Galvanic  (13741-000, NR) , 
Increased  Contact  Reslstan  r-Undercrlnplng  (13741-000, NR) 

Wire  Failure  NR  Wire  Brea]tage  Near  Temlnal-Overcrlnplng  (13741-000,  NR) , 

Wire  Brea](age  Near  Terminal-High  Vlbratloii  (13741-000, NR) 


Terminal  Connection, Lug, Strip 

Bro)cen  100.0%  100.0% 


Terminal  Connection,  Temd.nal  Board 


Induced  - - —  <0.1% 

Unlcnown  ™ —  <0.1% 

Other  -  100.0% 

Flaahover  NR 

Bro)cen  NR 

Contact  Failure  NR 

Madianlcal  Failure  NR 


Sources:! 

BroJeen  (25464-000, Qty: 8) 

Sources :2 

Terminals:  Intermittent  Contact  (24996-000, NR) 
Un)cnown  (24997-000, NR) 

Terminal  Boards:  Flaahover  (24996-000, NR) 

Terminal  Boards;  Mechanical  Brea)cage  (24996-000,  NR) 
Terminals:  (Intermittent  contact)  (24997-000, NR) 
Terminals:  Mechanical  Separation  (24996-000, NR), 
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FMD-91 

Failure  Distribution  Summaries  3-227 

Pert  Peilura 

Norm 

Fail 

Data 

Deac .  Mode/Mach 

01st . 

Dlat. 

Sourca(s) /Oatails 

Tarminel  Connaction.Tarnilnal 
Othar  (continued) 

Mschanlcel  Oatnage 

Shortod 

Board  (continued) 

NR 

NR 

Terminals:  (Mechanical  separation)  (24997-000, NR) 

Terminal  Boards:  (Mechanical  brea)<age)  (24 997-000, NR) 

Terminal  Boards:  Shorts  (24996-000, NR) ,  Terminal  Boards: 

(Shorts)  (24997-000,  NR) 

Timer  (Summary) 

Out  of  Adjustment 

100.0% 

Timer,  Elect  romechancal 

Out  of  Adjustment 

Un):nown 

IOC  0% 

Sources :  1. 

33.3%  Needs  Adjustment  (19542-000,33.3%) 

66.7%  Un)tnovm  (19542-000,  66.7%) 

Tin  Alloy  Ingot 

Bro)cen 

100.0% 

Sources : 1 

100.0%  Bro)cen/Separated-Selzed  (25101-000, Qty:  1) 

Tire  (Summary) 

Cut/Scarrod/Punotured 

63.7% 

Worn 

11.8% 

Aged/Oeteriorated 

10.8% 

Lea](lng 

5.9% 

Bro)(en 

5.9% 

Stripped 

1.0% 

Loose 

1.0% 

Tire 

Sources:! 

Cut /Scarred/Punctured 

59.0% 

57.1%  Cut- Inop/Unservlcealole  (25101-000, Qty:2) ,  Cut-Punctured 
(25101-000,Qty:2) ,  Cut-Lea)cing  Air  (25101-000, Qty:19) , 
Cut-Cut/Scarred  (25101-000, Qty:5) ,  Punctured 
(25101-000, Qty;7) ,  Cut/Scarred  (25101-000,  Qty: 1) 

Worn 

19.7% 

19.0%  Worn  Out  (25101-000, Qty:5) ,  Worn  -  Inop/Unserviceable 
(25101-000,Qty;7) 

Laa)(ing 

9.8% 

9.5%  Lea)clng  Air  (25101-000, Qty:  1)  (25101-000, Qty:l) 
(25101-000,0ty:2) ,  Overheated  -  Lea)clng  Air 
(25101-000,QCy:l) ,  Part  Struc)c/Damagad  -  Lea)clng  Ait 
(25101-000,  Qty;  1) 

Aged/Oeterlorated 

8.2% 

7.9%  Oeteriorated/Aged  -  Inop/Unserviceable  (25101-000, Qty :2) , 
Deteriorated/Aged  -  Fnd  In  TI/PMSC/INSP  (25101-000, Qty: 1) , 
Oeteriorated/Aged  -  Abnormal  Operation  (25101-000, Qty:l) , 
Deteriorated  (251Cl-000,Qty:l) 

Bro)cen 

3.3% 

3.2%  Part  Struck/Damaged  -  Missing  Rubber  (25101-000, Qty:l) , 
Broken/Separated  -  Leaking  Air  (25101-000,  Qty: 1) 

Un)(twwn 

1.6%  Unknown  (25101-000, Qty: 1) 

Induced 

1.6%  Inpr^er  Alignment  -  Inop/Unserviceable  (25101-000, Qty:l) 
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3-228  Failure  Distribution  Summaries _ 

Part  Fallura  Norm  Fall  Data 

Dasc.  Moeta/Mach  Dlst.  Olat.  Source  (a) /Datalla 


Tire  Roller  AasetiOaly 

Cut/Scarred/Punctured  70.7% 


Aged/Detericrated 

14.6% 

Broken 

9.8% 

Loose 

2.4% 

Stripped 

2.4% 

Induced 

Tool  Box  Cover 

Broken 

94.4% 

Cracked/Fractured 

5.6% 

Induced 

Trail  6  Bracket  Assy 

Induced 

Trail  Box 

Cracked/Fractured 

66. 

.7% 

Bent/Dented/Warped 

33. 

.3% 

Induced 


Tranacelver 

Power  Supply  Failure  52.4% 

Flex-Rlgld  Failure  31.6% 

I/O  Statua  Logic  Failure  5.6% 

Houaing  Failure  5.6% 

Relay  Failure  4.6% 

Unknown  - 


Sourceasl 

56.9%  CXit/Scarred  <25101-000, Qty si)  (25101-000, Qty:2) 

(25101-000,Qty:4)  (25101-000,0ty !9) ,  Cut-Cut/Scarrod 
(25101-000, Qty! 3) ,  Part  Struck/Damaged  -  Cut/Scarred 
(25101-000, Qty: 10) 

11.8%  Detariorated/Aged  -  Inop/Unaerviceable  (25101-000, Qty: 6) 

7.8%  Broken/Damaged  (25101-000, Qty:l) ,  Part  St ruck /Damaged  -  Fnd 
In  TI/PMCS/INSP  (25101-000, Qty!3) 

2.0%  Looae  (25101-000, Qty:!) 

2.0%  Part  Mlsslng/Loose  -  Stripped  (25101-000, Qtyrl) 

19.6%  Item  Abuae/Neglect  -  Cut/Scarred  (25101-000, QtyilO) 


Sourcea:! 

81.0%  Broken/Damaged  (25101-000, Qty:l)  (25101-000,Qty:l) ,  Poor 

Design  -  Broken/Damaged  (25101-000, Qty: 14) ,  Broken/Separated 
-  Inop/Onserviceable  (25101-000, Qty:l) 

4.8%  Cracked  (25101-000, Qty: 1) 

14.3%  Item  Abuse/Neglect  -  Broken/Damaged  (25101-000, Qty:3) 


Sources : 1 

100.0%  Lack  Of  Maintenance  -  Low  Pow  Pi  Oil  Press 
(25101-000,  Qty:  1) 


Sources:! 

15.4%  Vibration  -  Cracked  (25101-000, Qty: 2) 

7.7%  Collapaed/Bent  (25101-000, Qty: 1) 

76.9%  Caused  By  Other  Failure-Cracked  (25101-000, Qty:l) ,  Caused 
By  Other  Failure-Broken/Damaged  (25101-000, Qty: 1) ,  Item 
Abuse/Neglect  -  Broken/Damaged  (25101-000,(3ty:l) ,  Item 
Abuse/Neglect  -  Collapsed/Bent  (25101-000,  Qty: 7) 


Sourcea : 1 

17.8%  Failure  of  Power  Supply  (C10573)  (25027-000,14.8%),  Failure 
of  Power  Supply  (C105 73) -Vibration  (25027-000, Qty!28) 

10.8%  Failure  of  Flex-Rlgld,  MIB  (16VE279)  (25027-000,9.0%), 
Failure  of  Flex-Rigid,  MIB  (16VF,279> -Vibration 
(25027-000,  Qty: 17) 

1.9%  Failure  of  I/O  Statua  Logic  (16E10154)  (25027-000,6.9%), 
Failure  of  I/O  Statua  Logic  (16E10154) -Vibration 
(25027-000,  Qty; 3) 

1.9%  Failure  of  AMRIU  Houaing  (16E1611)  (25027-000,2.7%), 

Failure  of  AtftlU  Houaing  (16E1611) -Vibration 
(25027-000,  Qty;  3) 

1.6%  Chaaala/Rslays  (25027-000,1.6%) 

66.0%  Unknown  (25027-000,Qty:104)  (25027-000,62.0%) 
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Failure  Distribution  Summaries 

3-229 

Part  Failure 

Daac .  Mode/Mach 

Norm  Fall  Data 

Dlst.  Dlat.  Source (e) /Details 

Transducer  (Summary) 
Contaminated 

44.4% 

Out  of  Spec. 

21.3\ 

Opened 

7.2% 

Shorted 

5.8% 

Resistor  Failure 

5.3% 

Degraded  Operation 

5.3% 

Out  of  Adjustment 

4.8% 

Transducer 

Sources : 1 

Out  of  Spec. 

81.6% 

52.3% 

Out  of  Tolerance  (20609-000, Qty: 163) ,  Out  of  Specification 

(20609-000, Qty:107) 

Contaminated 

7.3% 

4.7% 

Contaminated  (20609-000, Qty:24) 

Intermittent  Operation 

4.2% 

2.7% 

Intermittent  (20609-000, Qty:14) 

Burned/Charred 

3.0% 

1.9% 

Burned  (20609-000, Qty:10) 

Opened 

2.4% 

1.6% 

Opened  (20609-000, Qty:8) 

No  Operation 

1.5% 

1.0% 

No  <3peratlon  (20609-000, Qty:5) 

Un]cnown 

35.1% 

Unknown  (20609-000, Qty: 47)  (20609-000, Qty:134) 

Other  (<%2) 

0.8% 

Leaiclng 

0.6% 

Leaking  (20609-000, Qty: 3) 

Binding/Sticking 

0.2% 

Binding  (20609-000, Qty: 1) 

Transducer, Pressure 
Contaminated 

72.7% 

66.7% 

Sources : 1 

FIND  Noise-Conduct Ive  Particles/Potential  Short 
(10722-000, Qty: 8) 

Degraded  Operation 

9.1% 

8.3% 

Drop  In  Output  Voltage-Mechanical  Overstress 
<10722-000,  Qty: 1) 

Shorted 

9.1% 

8.3% 

Internal  Short-Conductive  Mobile  Particle  Leadwlre 
(10722-000, Qty: 1) 

Resistor  Failure 

9.1% 

8.3% 

Intermittent  (Tpen  Thin  Film  Bridge  Resistors 
(10722-000,  Qty:  1) 

Unknovm 

8.3% 

Unknown  (10722-000, Qty:!) 

Transducer,  Sensor  (Suimary) 

Out  of  Adjustment 

40.6% 

Out  of  Spec. 

19.5% 

Bumed/Charred 

11.7% 

Opened 

10.24 

^urlous/False  Operation 

7.0% 

Intermittent  Operation 

6.3% 

Shorted 

4.7% 
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3-230  Failure  Distribution  Summaries _ 

Part  Failure  Norm  Fall 

Desc.  Mode/Mech  Dlat.  Dlat. 


Transducer, Sensor 


Out  of  Adjustment 

46.0% 

24.2% 

Burned/ Charred 

15  0% 

7.9% 

Opened 

13.04 

6.8% 

Out  of  Spec. 

9.0% 

4.'J% 

Spurlous/Falre  Operation 

6.0% 

3.2% 

Shorted 

6.0% 

3.2% 

Intermittent  Operation 

5.0% 

2.6% 

Un)cnown 

44.2% 

Other  (<%3) 

3.2% 

Contaminated 

1.1% 

Crac)ced/Fractured 

0.5% 

Corroded 

0.5% 

Bro)ten 

0.5% 

Lea)clng 

0.5% 

Transducer, Sensor, Light 

Out  of  Spec, 

65.2% 

53.6% 

Out  of  Adjustment 

21.7% 

17.9% 

Spurious/False  Operation 

13.0% 

10.7% 

Other  (<%5) 

17.9% 

Stucic  Closed 

3.6% 

No  Operation 

3.6% 

Lea]ilng 

3.6% 

Inteimlttent  Operation 

3.6% 

CracJcad/Fractured 

3.6% 

Transducer, Sensor, Pneumatic 

Out  of  Adjustment 

50.0%  50.0% 

No  Operation 

50.0%  50.0% 

Data 

Source (s) /Details 
Sources  !l 

Out  of  Adjustment  (20609-000, Qty:46) 

Burned  (20609-000, Qty; IS) 

Opened  (20609-000, Qty:13) 

Out  of  Specification  (20609-000, Qty:9) 
Erratic  (20609-000,  (3ty:  6) 

Short  (20609-000, Qty: 6) 

Intermittent  (20609-000, Qty :5) 

0n)cnown  (20609-000, Qty: 2)  (20609-000, Qty:82) 

Contaminated  (20609-000, Qty:2) 
Craclted/Fractured  (20609-000, Qty :1) 

Corroded  (20609-000, Qty:l) 

BroJcen  (20609-000, Qty:  1) 

Lea)(lng  (20609-000, Qty:  1) 


Sources:! 

Out  of  Specification  (20609-000,  Qty: 15) 
Out  of  Adjustment  (20609-000, Qty:5) 
False  Response  (20609-000, Qty:3) 

StucJi  Closed  (20609-000, Qty:!) 

No  Operation  (20609-000, Qty:l) 

Loajilng  (20609-000, Qty;  1) 

Intermittent  (20609-000, Qty:l> 
Cradced/Fractured  (20609-000, Qtyil) 


Sources:! 

Out  of  Adjustment  (20609-000, Qty :1) 
No  Operation  (20609-000, Qty:l) 
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FMD-91 _ 

Norm  Fall  Data 
Dlst.  Dlst.  Source (a) /Details 


Part  Failure 
Desc .  Mode/Mech 


Failure  Oistribution  Summaries  3-231 


Transducer, Sensor, Solid  State  Sources:! 

Intermittent  Operation  66.7%  66.7%  Intermittent  (20609-000, Qty:2) 

Out  of  Spec.  33.3%  33.3%  Out  of  Specification  (20609-000, Qtyil) 


Transducer, Temperature 
Opened 


Sources : 1 

100.0%  100.0%  Open  Lead-Cyclic  Fatigue  Of  A  Leadwlre  (10722-000, Qty: 1) 


Transformer  (Summary) 

Opened  37.5% 
Shorted  37.4% 
Degraded  Output  8.5% 
Drift  6.2% 
Mechanical  Failure  5.2% 
Worn  5.1% 


Transformer 

Opened 


Shorted 


Dielectric  Breakdown 
Drift 


Sources: 11 

40.1%  31.5%  Open  (24991-000,33.0%)  (24991-000,40.0%)  (24991-000,50.0%) 

(24991-000,100.0%)  (24992-000,25.0%)  (25000-000, Qty:l) 
(25000-000, Qty:l)  (25000-000,  Qty:2)  (25000-000,  (Jty:  6) 
(25000-000, Qty: 7)  (25000-000, Qty:ll)  (25000-000, Qty:14) 
(25000-000, Qty: 17)  (25027-000, Qty:l) ,  Open  -  Primary 
(24990-000,50.0%),  Open  -  Secondary  (24990-000,10.0%),  Open 
Circuits  (24993-000,5.0%),  Open  Magnet  Wire-Mechanical 
Stress  (10722-000, Qtytl) ,  Open  Primary  Winding 
(10722-000,  Qty: 1) ,  Open  Magnet  Wiros-Manufacturlng  Defects 
(10722-000, Qtyi4) ,  Open  Primary  Windings-Ext.  Electrical 
Overstress  (10722-000, Qty:2) ,  Verified  Open  Magnet  Wire 
(10722-000, Qty:l) ,  Intermittent  Opens  (10722-000, Qty:3) , 
Open  In  One  Of  SecorKlary  Windings-Bxt .  Overstress 
(10722-000, Qty: 1) ,  Open  Windings-Tensile  Fractures  Of  The 
Magnet  Wire  (10722-000, Qty;2) ,  Faulty  Leads  (25038-000,5.0%) 


39.5%  31.1%  Short-  Dielectric  Strength  (25000-000,  Qty: 1) 

(25000-000, Qty :3)  (25000-000,Qty:3)  (25000-000, Qty: 4) 
(25000-000, Qty: 4)  (25000-000, Qty:5) ,  Short-  General 
(25000-000,Qty:l)  (25000-000,Qty :1)  (25000-000,Qty:21) , 
Short -Dielectric  Strength  (25000-000, Qty :1) 

(25000-000, Qty:  1) ,  Short  (20609-000,Qty:2)  (24991-000,NR) 
(24991-000,50.0%)  (24991-000,60.0%)  (24991-000,66.0%) 
(24992-000,25.0%)  (25000-000, Oty:20) ,  Breakdown  Between 
Windings,  Core  and  Case  Surface  (25016-000, NR),  Short  - 
Primary  (24990-000,30.0%),  Short  -  Secondary 
(24990-000,10.0%)  Shorted  Turns  (24993-000,80.0%), 
Catastrophic-Due  To  Shorts  (18175-000,14.0%),  Intra  WinditHl 
Short  (10722-000, Qty: 1) ,  Short -Excessive  Lengths  Of  Crossed 
t  Bare  Lead  Nir  (10722-000, Qtytl),  Primary  To  Secondary 
Short  (10722-000, Qty tl) ,  Lamination-Solder  Particle 
(10722-000, Qty:  1) ,  Insulation  BrealMlown  (25038-000,25.0%), 
Insulation  Deterioration  (25038-000,20.0%) 


6.4%  5.0%  Dielectric  Breakdokwn  (24992-000,50.0%) 


6.2%  4.9%  Parameter  Drift-  Delta  L  (25000-000,Qtytl) 

(25000-000, Qtytl)  (25000-000, Qty:  1) ,  Paraiseter  Drift-  Delta 
R  (25000-000,Qtyt27)  (25000-000,Qty:37) ,  Parameter  Drift- 
Insulation  Resistance  (25000-000, Qtytl)  (25000-000, Qtytl) 
(25000-000,Qtyil)  (25000-000,  Qty:  1)  (25000-000,  Qty:2) 
(25000-000,  Qty: 4) 

(25000-000,  Qty: 6) 

(25000-000,  Qty:  6) 

(25000-000,  Qty:  6) 

(25000-000,Qty:8) 


(25000-000,Qtyt2) 
(25000-Q00,Qty:6) 
(25000-000, Qty: 6) 
(25000-000, Qty: 6) 
(25000-000,Qty:8) 


(25000-000, Qty: 6) 
(25000-000,  Qty:  6) 
(25000-000,  Qty:  6) 
(25000-000,  Qty: 7) 
(25000-000,  Qty:  9) 
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FMD-91 


Part  Failure  Norm  Fall  Data 

Desc.  Mode/Mech  Dlat.  Dlst,  Source(s) /Details 

Transformer  (continued) 

Drift  (continued) 

(25000-000, Qty: 10)  (25000-000, Qty: 17) ,  Parameter  Drift- 
General  (25000-000, Qty:23)  (25000-000, Qty:54) 


Corroded  4.2%  3.3%  Corrosion  (25000-000, Qty :2)  (25000-000, Qty: 6) 

(25000-000, Qty:17)  (25000-000, Qty:18) ,  Corroded  Windings 
(25038-000,25.0%) 

Wire  Failure  3.6%  2.9%  Tensile  Fracture  Of  Magnet  Wire  (10722-000, Qty : 1) ,  Wire 

over-stress  v25038-000, 25 .0%) 

Unknown  -  5.7%  Unknown  (10722-000, Qty: 1)  (10722-000, Qty:l) 

(18175-000,15.0%)  (20609-000, Qty:l)  (24995-000,  15.0%) 
(25000-000, Qty:2)  (25000-000, Qty:6)  (25000-000,  Qty: 11) 

Induced  -  3.6%  Catastrophlc-No  Output  Due  To  Automatic  Removal 

(18175-000,42.0%),  Incorrect  Output  Dxie  To  Faulty  Tap 
Changer  (18175-000,5.0%) 


Other  (<%4)  -  12.1% 

Open  Circuit  2.7%  Catastrophlc-No  Output  Due  To  Open  Circuit 

(18175-000,35.0%) 


Intermittent  Operation 
Degraded  Operation 
Mechanical  Damage 


Lead  Damage 
Cracked/Fractured 

Seal  Failure 

Degraded  Output 


2.0%  Intermittent  (20609-000, Qty:l)  (25000-000, Qty:2) 

2.0%  Degraded  (20609-000, Qty:!) 

1.8%  Mechanical  Damage  (25000-000,  Qty: 1)  (25000-000, Qty: 1) 
(25000-000, Qty;l)  (25000-000, Qty:3)  (25000-000, Qty:3) 
(25000-000, Qty:4)  (25000-000, Qty:5)  (25000-000, Qty: 6) 
(25000-000, Qty:10)  (25000-000, Qty :30) ,  Degraded  -  Mechanical 
Damage  (18175-000,9.0%) 

1.1%  Low  Cycle  Fatigue-Fractured  Leads  (10722-000, Qty:3) 

0.7%  Fractured  Lead-Torslonal  Fatigue  (10722-000, Qty:l) , 

Fractured  Wire-Mechanical  Overstress  (10722-000, Qty;l) 

0.5%  Leakage  (seal)  (25000-000, Qty :3)  (25000-000, Qty :4) 
(25000-000,0ty:8),  Leakage (Seal)  (25000-000,Qty ; 14) 

0.5%  Degraded  -  Output  Less  Than  Rated  Capacity  (18175-000,6.0%) 


No  Output 


0.5%  Catastrophlc-No  Output  Due  To  Manual  Removal 
(18175-000,6.0%) 


Electrical  Overstress 
Winding  Failure 
Change  In  Resistance 

Decrease  In  Exciting  Current 
Change  In  Value 


0.4%  Overstress  (10722-000, Qty: 1) 

NR  Open  or  Short  Circuit  In  Windings  (25016-000, NR) 

NR  Decrease  In  Insul.  Reels.  Between  Windings  t  Core 
(25016-000, NR) ,  Change  in  DC  Resistance  In  Windings 
(25016-000.  NR) 

NR  Radical  Decrease  In  Excitation  Current  (25016-000, NR) 
NR  Radical  Decrease  or  Loss  of  Inductance  (25016-000, NR) 
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Failure  Distribution  Summaries  3-233 

Part  Failure 

Norm 

Fail  Data 

Desc.  Mode/Meoh 

DlSt. 

Oist.  Source (s) /Details 

Transformer  Assembly 

Sources : 1 

Opened 

100.0% 

100.0%  Open-Faulty  Solder  Joint  (10722-000, Qty:l) ,  Pin  20  To  Pin 

16  Is  Open-Fractured  Magnet  Wire  (10722-000, Qty:l) ,  Pin  10 

To  Pin  11  Is  Open-Fracture  Magnet  Wire  (10722-000, Oty:l), 

Open  Between  Pins  17  And  3-Fractured  Magnet  Wire 
(10722-000, Qty;l) ,  Open  Between  Pins  10  And  11-Fractured 

Magnet  Wire  (10722-000, Qty: 1) 

Transformer  Assembly, Dual 

Sources:! 

Opened 

80.0% 

80.0%  Open-Diode  Crac)ced  (10722-000, Qty:l) ,  Noisy-Fractured 

Magnet  Wire  (10722-000, Qty:l) ,  Fractured/Open  Magnet 

Wire-Mechanical  Over.‘<tress  (10722-000, Qty:l) ,  Open  Output 

Winding  (10722-000, Qty: 1) 

Degraded  Operation 

20.0% 

20.0%  Excessive  Reverse  Brea)cdown  Voltage  (10722-000, Qty :  1) 

Transformer, Audio  Sources:3 

Opened  55.0%  36.7%  Open  (24994-000,60.0%),  Open  Primary  (10722-000, Qty:l) 

Shorted  45.0%  30.0%  Short  (24994-000,40.0%),  Short  Primary  (10722-000, Qty: 1) 

Induced  -  33.3%  Inconsistent  Inductance  Ranges-Manu factoring  Error 

(25027-000,  Qty;  1) 

Other  0.0% 

Drift  NR  Drift  (24994-000, NR) 


Transformer, Auto, Liquid  Filled 
Degraded  Output 

Mechanical  Damage 
No  Output 

Open  Circuit 
Induced 

Unltnoen 


Sources : 1 

43.8%  14.0%  Degraded  -  Incorrect  Output  Due  To  Faulty  Tap 

(18175-000,8.0%),  Degraded  -  Output  Less  Than  Rated  Capacity 
(18175-000,6.0%) 

25.0%  8.0%  Degraded  -  Mechanical  Damage  (18175-000,8.0%) 

18.8%  6.0%  Catastrophlc-No  (Tutput  Due  To  Manual  Removal 

'18175-000,6.0%) 

12.5%  4.0%  Catastrophic-No  Output  Due  To  Open  Circuit  (18175-000,4.0%) 

-  59.0%  Catastropblc-No  Output  Due  To  Automatic  Removal 

(18175-000,59.0%) 

-  9.0%  Onknoen  (18175-000,9.0%) 


Transfocmer, Auto, Liquid  Filled,Single  Phase  Souroestl 

Degraded  (Xtput  37.7%  11.2%  Degraded  -  Incorrect  Output  Due  To  Faulty  T^> 

(18175-000,4.0%)  (18175-000,4.0%)  (18175-000,5.0%) 
(18175-000,7.0%)  (11175-000,7.0%)  (18175-000,7.0%) 
(18175-000,7.0%)  (18175-000,8.0%)  (18175-000,10.0%) 
(18175-000,10.0%),  Degraded  -  Output  Less  Than  Rated 
Capacity  (18175-000,3.0%)  (18175-000,3.0%)  (18175-000,3.0%) 
(18175-000,3.0%)  (18175-000,4.0%)  (18175-000,4.0%) 
(18175-000,4.0%)  (18175-000,5.0%)  (18175-000,8.0%) 
(18175-000,8.0%),  Degraded  -  Incorrect  Output  Data  To  Faulty 
Tap  (18175-000,4.0%),  Degraded  -  Output  Less  Than  Capacity 
(18175-000,5.0%) 

Mechanical  Dassige  28.5%  8.5%  Degraded  -  Mechanical  Damage  (18175-000,3.0%) 
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FMD-91 


3-234  Failure  Distribution  Summaries _ 

Part  Failure  Norm  Fail  Data 

Desc.  Mode/Mech  Dist.  Dist.  Source(s) /Details 


Transformer, Auto, Liquid  Filled, Single  Phase  (continued) 

Mechanical  Damage  (continued) 

(1817£-000,5.0%)  (18175-000,5.0%)  (18175-000,7.0%) 
(18175-000,7.0%)  (18175-000,7.0%)  (18175-000,7.0%) 
(18175-000,10.0%)  (18175-000,11.0%)  (18175-000,15.0%) 
(18175-000,16.0%) 

No  Output  17.8%  5.3%  Catastrophic-No  Output  Due  To  Manual  Removal 

(18175-000,3.0%)  (18175-000,4.0%)  (18175-000,4.0%) 
(18175-000,4.0%)  (18175-000,4.0%)  (18175-000,5.0%) 
(18175-000,7.0%)  (18175-000,8.0%)  (18175-000,9.0%), 
Catastrophic-No  Output  Due  To  Manual  Removal  1 
(10175-000,6.0%),  Catastrophic-No  Output  Due  to  Manual 
Removal  (18175-000,4.0%) 

Open  Circuit  16.0%  4.7%  Catastrophic-No  Output  Duo  To  Open  Circuit  (18175-000,1.0%) 

(18175-000,2.0%)  (18175-000,2.0%)  (18175-000,2.0%) 
(18175-000,2.0%)  (18175-000,5.0%)  (18175-000,7.0%) 
(18175-000,9.0%)  (18175-000,10.0%)  (18175-000,10.0%), 
Catastophic-No  Output  Due  To  Open  Circuit  (18175-000,2.0%) 

Induced  -  60.4%  Catastrophic-No  Outpit  Due  To  Automatic  Removal 

(18175-000,40.0%)  (18175-000,40.0%)  (18175-000,60.0%) 
(18175-000,61.0%)  (18175-000,63.0%)  (18175-000,  64.0%) 
(18175-000,64.0%)  (18175-000,64.0%)  (18175-000,65.0%) 
(18175-000,71.0%)  (18175-000,72.0%) 

Un)tnown  -  10.0%  On)cnown  (18175-000,3.0%)  (18175-000,5.0%)  (18175-000,8.0%) 

(18175-000,8.0%)  (18175-000,9.0%)  (18175-000,9.0%) 
(18175-000,9.0%)  (18175-000,11.0%)  (18175-000,16.0%) 
(18175-000,16.0%)  (18175-000,16.0%) 


Transformer, Auto, Liquid  Filled, Three  Phase  Sources:! 

Degraded  Output  49.3%  12.0%  Degraded  -  Incorrect  Output  Due  To  Faulty  Tap 

(18175-000,4.0%)  (18175-000,6.0%)  (18175-000,6.0%) 
(18175-000,7.0%)  (18175-000,11.0%)  (18175-000,16.0%), 
Degraded  -  Output  Less  Than  Rated  Capacity  (18175-000,2.0%) 
(18175-000,2.0%)  (18175-000,3.0%)  (18175-000,4.0%) 
(18175-000,5.0%)  (18175-000,6.0%) 


Mechanical  Damage  24.0%  5.8%  Degraded  -  Meclianleal  Damage  (18175-000,5.0%) 

(18175-000,5.0%)  (18175-000,5.0%)  (18175-000,5.0%) 
(18175-000, 6.0%)  (18175-000, 9.0%) 

No  Output  19.9%  4.8%  Catastrophlc-No  Output  Due  To  Manual  Removal 

(18175-000,3.0%)  (18175-000.4.0%)  (18175-000,5.0%) 
(18175-000,5.0%)  (18175-000,6.0%)  (18175-000,6.0%) 

Open  Circuit  6.8%  1.7%  Catastrophic-No  Output  Due  To  Open  Circuit  (18175-000,1.0%) 

(18175-000,1.0%)  (iai''S-000,2.0%)  (18175-000,2.0%) 
(18175-000,4.0%) 

Induced  -  65.0%  Catastiophlc-No  Output  Due  To  Automatic  Removal 

(18175-000,54.0%)  (18175-000,60.0%)  (18175-000,64.0%) 
(18175-000,66.0%)  (18175-000,69.0%)  (18175-000,77.0%) 

UtOwown  - 10.7%  Uniutown  (18175-000,4.0%)  (18175-000,7.0%)  (18175-000,10.0%) 

(18175-000,14.0%)  (18175-000,14.0%)  (18175-000,15.0%) 


RdiablUty  Aiudysis  Center  (RAO  •  201  MiU  St.,  Rome,  NY  13440  •  315-337-0900 


K  _ _ 

Pan;  Fatluro 


Norm  Fall  Data 

Olit.  Dist.  Sourca (a) /Details 


Failure  Distribution  Summaries  3-235 


Transformexiaouiv  vM...uXtwr 
Shorted 


Transformer, Choke 
Opened 


Other 

Shorted 

Drift 


Transformer, Coll 
Opened 

Worn 

Mechanical  Failure 


Shorted 

Drift 

Unknown 


Transformer, Dither 
Opened 


Transformer, Dual  Sense 
Shorted 


Transformer, FET 
Shorted 


Transfonner,Hlgh  Voltage 
Shorted 


Opened 


Sources 

100. Ot  100. Ot  Short -Stray  Wire  Shorted  To  Threaded  Insert 

(10722-000, Qtyil) ,  Winding  To  Insert  Short-Inadequate 
Clearance  (10722-000, Qtyil) 


Sources : 1 

100. Qt  100. Ot  Open  (24994-000,100.0%) 


0.0% 

NR  Short  (24994-000, NR) 
NR  Drift  (24994-000, NR) 


Sourcet:2 

4S.7%  44.5%  Open  (24992-000,89.0%) 

28.1%  27.4%  Worn,  Chaffed,  Frayed,  or  Torn  (25464-000, 0ty:231) 

20.3'k  19.8%  Broken  (25464-000, Qty:  158) ,  Cracked  (25464-000,Qty:4) , 

I.oose, Damaged, or  Missing  Har  (25464-000, Qty:S) 

5.7%  5.5%  Short  (24992-000,11.0%) 

0.1%  0.1%  Fluctuates,  Unstable  or  Erratl  (25464-000, Qty: 1) 

-  2.7%  Unknown  (25464-000, Qtyi3)  (25464-000, Qty:20) 


Sources:! 

100.0%  100.0%  Open  Windlngs-Mechanlcal  Overstress  (10722-000, Qty:2) , 
Open-Cut  Wire  (10722-000, Oty:l) 


Sources : 1 

100.0%  100.0%  Internal  Short -Part  Misplacement  Vendor  Defect 
(10722-000, Qty: 1) 


Sources : 1 

100.0%  100.0%  Shorted  Drain  To  Source  To  Gate  (10722-000, Qty;3) 


Sources : 1 

75.0%  75.0%  Winding  Short -Lakcck  Of  Adequate  Insulation 

(10722-000, Qty: 1) ,  Low  Secondary  Voltage-Intrawlndlng  Short 
(10722-000, Qty: 1) ,  Short-Inadequate  Insulation 
(10722-000, Qty: 1) 

25.0%  25.0%  Secondary  Winding  Open  (10722-000, Qty:l) 
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3-236  Failure  Distribution  Summaries _ 

Part  Failura  Norm  Fall  Data 

Mac.  Moda/Mech  Dlst.  Dlat.  Sour9a(8< /Datalls 


FMD-91 


Transformar, Inductor, Assembly 


Shorted 

75.0% 

75, 

.0% 

Inductor  Failure 

25.0% 

25. 

.0% 

Sourcas i 1 

Inductor  LI  Shorted  To  L2  (10722-000, Qtys 1) ,  Short-Insert 
Contacting  Coll  Windings  (lU722-000,Qty!2) 

Inductors  (10722-000, Qtyil) 


Transformer, Inductor, Audio, High  Power  t  Pulse  Sources:! 

Induced  — — -  <0.1%  Eycasslve  Primary  Voltage  (24417-002, NR) ,  Excessive 

Secondary  Current  (24417-002,  NR) ,  Input  Frequency 
Fluctuations  (24417-002, NR) 


Other 

Corona 

100.0% 

NR 

Shorted 

NR 

Opened 

NT! 

- 

Transformer, Instrument, Current 
Shorted 

66.9% 

57.3% 

Open  Circuit 

19.1% 

16.3% 

Degraded  Operation 

14.0% 

12.0% 

Un)cnown 

14.3% 

Transformer, Instrument,  Potential 
Shorted 

70.8% 

60.0% 

Open  Circuit 

18.0% 

15.3% 

Degraded  Operation 

11.2% 

9.5% 

UnJcnown  -  15.3% 


Trans former , Output 

Opened  100. 0%  100.0% 


Corona  (24417-002, NR) 

Insulation  Brea]cdown  (24417-002, NR) ,  Short-Uninsulated 
Current  Carylng  Parts  (24417-002, NR) 

Open-Poor  Hire  Terminations  (24417-002, NR) 


Sources:! 

Catastrophlc-No  Output  Due  To  Shorts  (18175-000,55.0%) 
(18175-000,57.0%)  (18175-000,60.0%) 

Catastrophlc-No  Output  Due  To  Open  Circuit 
(18175-000,15.0%)  (18175-000,17.0%)  (18175-000,17.0%) 

Degraded  (18175-000,10.0%)  (18175-000,12.0%) 
(18175-000,14.0%) 

0n)cnown  (18175-000,13.0%)  (18175-000,14.0%) 
(18175-000,16.0%) 


Sources : 1 

Catastroi^lc-No  (Aitput  Due  To  Shorts  (18175-000,55.0%) 
(18175-000,61.0%)  (18175-000,61.0%)  (18175-000,63.0%) 

Catastrophlc-No  Output  Due  To  Open  Circuit 
(18175-000,14.0%)  (18175-000,15.0%)  (18175-000,15.0%) 
(18175-000,17.0%) 

Degraded  (18175-000,9.0%)  (18175-000,9.0%)  (18175-000,9.0%) 
(18175-000,11.0%) 

UrJtnown  (18175-000,14.0%)  (18175-000,15.0%) 
(18175-000,15.0%)  (18175-000,17.0%) 


Sources:! 

Open  In  Secondary-Tensll  Failure  Magnet  Hire 
(10722-000,Qty:l) 
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Failure  Distribution  Summaries  3-237 

Part  Failure 

Norm 

Fall 

Data 

Dose .  Mode/Msch 

Diet. 

Dist. 

Souroe(s) /Details 

Transformer, Power, Distribution 
Opened 

50.0% 

50.0% 

Sources : 1 

Open  Circuit  (24996-000,50.0%) 

Shorted 

50.0% 

50.0% 

Short  (24996-000,50.0%) 

Transformer, Power, Filter 

Shorted 

60.0% 

60.0% 

Sources : 1 

Short  (24994-000,60.0%) 

Opened 

40.0% 

40.0% 

Open  (24994-000,40.0%) 

Other 

0.0% 

Drift 

NR 

Drift  (24994-000, NR) 

Transformer, Power, Gen/Unit 
Degraded  Output 

4j.8% 

14.0% 

Sources:! 

Degraded  -  Incorrect  Output  Due  To  Faulty  Tap 

No  Output 

43.8% 

14.0% 

(18175-000,6.0%),  Degraded  -  Output  Less  Than  Rated  Capacity 
(18175-000,8.0%) 

Catastrophlc-No  Output  Due  To  Manual  Removal 

Open  Circuit 

12.5% 

4.0% 

(18175-000,14.0%) 

Catastrophlc-No  Output  Due  To  Open  Circuit  (18175-000,4.0%) 

Induced 


54.0%  Catastrophlc-No  Output  Due  To  Automatic  Removal 

(18175-000,48.0%),  Degraded  -  Mechanical  (18175-000,6.0%) 


Un)(nown 


14.0%  Unknovm  (18175-000,14.0%) 


Transformer, Power, Gen/Unlt, Liquid  Fill  1-Phase  Sources:! 

Degraded  Output  32.9%  10.7%  Degraded  -  Incorrect  Output  Due  To  Faulty  Tap 

(18175-000,2.0%)  (18175-000,3.0%)  (18175-000,4.0%) 
(18175-000,5.0%)  (18175-000,5.0%)  (18175-000,7.0%) 
(18175-000,8.0%),  Degraded  -  Output  Less  Than  Rated  Capacity 
(18175-000,4.0%)  (18175-000,4.0%)  (18175-000,5.0%) 
(18175-000,5.0%)  (18175-000,6.0%)  (18175-000,8.0%) 
(18175-000,9.0%) 


No  Output  30.3%  9.9%  Catastrophlc-No  Output  Due  To  Manual  Removal 

(18175-000,4.0%)  (18175-000,6.0%)  (18175-000,6.0%) 
(18175-000,9.0%)  (18175-000,9.0%)  (18175-000,17.0%) 
(18175-000, 18. 0%\ 

Open  Circuit  23.2%  7.6%  Catastrophlc-No  Output  Due  To  Open  Circuit  (18175-000,1.0%) 

(18175-000,2.0%)  (18175-000,6.0%)  (18175-000,6.0%) 
(18175-000,10.0%)  (18175-000,25.0%),  Catastrophlc-No  Output 
Due  To  Open  Circuit  (18175-000,3.0%) 

Mechanical  Damage  13.6%  4.4%  Degraded  -  Mechanical  Damage  (18175-000,3.0%) 

(18175-000,5.0%)  (18175-000,6.0%)  (18175-000,7.0%) 
(18175-000,10.0%) 

Induced  - —  50.6%  Catastrophic-No  Output  Due  To  Automatic  Removal 


(18175-000,38.0%)  (18175-000,41.0%)  (18175-000,42.0%) 
(18175-000,46.0%)  (18175-000,48.0%)  (18175-000,64.0%) 
(18175-000,67.0%),  Degraded  -  Mechanical  (18175-000,2.0%), 
Degraded  -  Mechanical  Dannage  (18175-000,6.0%) 

Unknown  -  16.7%  Unknown  (18175-000,14.0%)  (18175-000,15.0%) 

(18175-000,15.0%)  (18175-000,16.0%)  (18175-000,17.0%) 
(18175-000,17.0%)  (18175-000,23.0%) 


ReliabUity  Analysis  Center  (RAC)  •  201  MiU  St-,  Rome,  NY  13440  •  315-337-0900 


3-238  Failure  Distribution  Summaries _ 

Part  Pa.Uur*  Norm  Fail  Data 

0«uc.  Modo/Mech  Dlat.  Dlst.  Sourc«(a) /Dataila 


FMD-91 


Transformar,Pow«ir,G«n/Unlt, Liquid  Fill  3-Phasc  Sourcasil 

Daqradad  Output  42.8%  13.4%  Dagraded  -  Incorrect  Output  Due  To  Faulty  Tap 

(18175-000,4.0%)  (18175-000,6.0%)  (18175-000,7.0%) 
(18175-000,8.0%)  (18175-000,8.0%)  (18175-000,10.0%) 
(18175-000,10.0%),  Degraded  -  Output  Loss  Than  Rated 
Capacity  (18175-000,3.0%)  (18175-000,4.0%)  (18173-000,4.0%) 
(18175-000,5.0%)  (18175-000,5.0%)  (18175-000,7.0%) 
(18175-000,9.0%)  (18175-000,9.0%),  Degraded  -  Incorrect 
Damage  Due  To  Faulty  Tap  (18175-000,8.0%) 

Mechanical  Damage  24.4%  7.6%  Degraded  -  Mechanical  Damage  (18175-000,5.0%) 

(18175-000,5.0%)  (18175-000,5.0%)  (18175-000,6.0%) 
(18175-000,7.0%)  (18175-000,10.0%)  (18175-000,10.0%) 
(18175-000.13.0%) 


No  Output  18.8%  5.9%  Catastrophlc-No  Output  Due  To  Manual  Removal 

(18175-000,2.0%)  (18175-000,4.0%)  (18175-000,5.0%) 
(18175-000,7.0%)  (18175-000,7.0%)  (18175-000,7.0%) 
(18175-000,7,0%)  (18175-000,8.0%) 


Open  Circuit  14.0%  4.4%  Catastrophlc-No  Output  Due  To  Open  Circuit  (18175-000,3.0%) 

(18175-000,3.0%)  (18175-000,3.0%)  (18175-000,4.0%) 
(18175-000,4.0%)  (18175-000,4.0%)  (18175-000,7.0%) 
(18175-000,7.0%) 


Induced  -  52.9%  Catastrophlc-No  Output  Due  To  Automatic  Removal 

(18175-000,46.0%)  (18175-000,47.0%)  (18175-000,49.0%) 
(18175-000,49.0%)  (18175-000,52.0%)  (18175-000,53.0%) 
(18175-000,59.0%)  (18175-000,68.0%) 


On)cnown  -  15.9%  On)cno«n  (18175-000,3.0%)  (18175-000,11.0%) 

(18175-000,14.0%)  (18175-000,17.0%)  (18175-000,17.0%) 
(18175-000,18.0%)  (18175-000,23.0%)  (18175-000,24.0%) 


Transformer, Power, Gen/Unlt, Liquid  Filled  Sources:! 


No  Output  50.0%  17,0%  Catastroi:4ilc-No  Output  Due  To  Manual  Removal 

(18175-000, 17.0%) 

Degraded  Output  29.4%  10.0%  Degraded  -  Incorrect  Output  Due  To  Faulty  Tap 

(18175-000,7.0%),  Degraded  -  Output  Less  Than  Rated  Capacity 
(18175-000,3.0%) 

Mechanical  Damage  11.8%  4.0%  Degraded  -  Mechanical  Damage  (18175-000,4.0%) 

Open  Circuit  8.8%  3.0%  Catastrophic-No  Output  Due  To  Open  Circuit  (18175-000,3.0%) 

Induced  -  52.0%  Catastrophlc-No  Output  Due  To  Automatic  Removal 

(18175-000,52.0%) 


Untcnown 


14.0%  Urlcnown  (18175-000,14.0%) 


Trans  former , Power , Phase , Three 
Opened 


Sources:! 

100,0%  100.0%  Primary  Winding  Open-Tensile  Failure  (10722-000, Qty:l) 
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FMD-91  Failure  Distribution  Summaries  3-239 


Part  Failure 

Desc.  Mode/Mech 

Norm 

Dist. 

Fail  Data 

Dist.  Source (s) /Details 

Transformer, Power, Set  Up 

Sources : 1 

Opened 

100.0% 

100.0%  Winding  7/8  Open-Tensile  Failure  (10722-000, Qty:l) 

Transformer, Pulse 

Sources: 2 

Opened 

80.0% 

80.0%  Open  (24994-000,60.0%),  Open-Wire  Damage  Prior  To  Potting 
(10722-000, Qtyil) 

Shorted 

20.0% 

20.0%  Short  (24994-000,40.0%) 

Other 

0.0% 

Drift 

NR  Drift  (24994-000, NR) 

Transformer, Pulse, Dual 

Sources : 1 

Opened 

100.0% 

100.0%  Open-Tensile  Fracture  Of  Magnet  Wire  (10722-000, Qty:l) , 

Open  At  Pin  4-Mechanical  Damage  (10722-000, Qty:l) 

Transformer, Pulse, High  Power 

Sources : 1 

Mechanical  Failure 

68.6% 

16.3%  Mech  (25030-000, Qty:l)  (25030-000, Oty:l)  (25030-000, Qty:l 
(25030-000, Qty!2)  (25030-000, Qty!5)  (25030-000, Qty:25) , 
Mech.  (25030-000, Qty:6)  (25030-000, Qty:29) 

Shorted 

12.7% 

3.0%  Ole  Breakdown  (25030-000, Qty:13) 

Exciting  Current 

7.8% 

1.9%  Exciting  Current  (25030-000, Qty:4)  (25030-0C0,Qty:4) 

Opened 

3.9% 

0.9%  Open  (25030-000, Qty:l)  (25030-000, Qty:3) 

High  Secondary  Resistance 

3.9% 

0.9%  Sec.  Res.  OHL  (25030-000,Qty:4) 

Turns  Ratio 

2.9% 

0.7%  Turns  Ratio  (25030-000, Qty:l)  (25030-000, Qty:2) 

Unknown 

39.2%  UrJtnown  (25030-000, Qty:l)  (25030-000, Qtysl) 

(25030-000,Qty:4)  (25030-000, 0ty;5)  (25030-000, Oty: 6) 
(25030-000,Qty:7)  (25030-000, Qty:8)  (25030-000,  Qty: 10) 
(25030-000, Qty: 10)  (25030-000, Qty:ll)  (25030-000, Qty :12) 
(25030-000,Qty:17)  (25030-000, Qty i32)  (25030-000, Qty:44) 

Induced 

37.1%  Assembled  Wrong  (25030-000, Qty:l)  (25030-000, Qty:5) 
(25030-000, Qty: 48)  (25030-000, Qty :105) 

Transformer, Pulse, Low  Power 

Sources:  3 

Degraded  Output 

61.4% 

54.0%  Parameter  Change  (24996-000,54.0%),  Change  In  Core 
Characteristics  (24417-002, NR) ,  Parameter  change 
(24997-000,54.0%) 

Shorted 

22.7% 

20.0%  Short  (24996-000,20.0%)  (24997-000,20.0%) 

Opened 

15.9% 

14.0%  Open  Circuit  (24996-000,14.0%)  (24997-000,14.0%) 

Unknown 


12.0%  Unknown  <24996-000,12.0%)  (24997-000,12.0%) 


Other 

Broken 


- -  0.0% 

NR  Broken  Coll  Wire  (24417-002, NR) 


Inauletlon  Failure 


NR  Insulation  Failure  (24417-002, NR) 


IteliabUity  Analysis  Center  (RAC)  •  201  MiU  St.,  Rome,  NY  13440  •  315-337-0900 


3-240  Failure  Distribution  Summaries  FMD-91 


Part  Pallur* 

Daac .  Moda/Mach 

Norm 
Dlot . 

Fall  Data 

Dlst.  Source (s) /Details 

TranaformariRF  t  Coll 

Sources il 

Drift 

85.0% 

85.0%  Drift  (24994-000,85.0%) 

Openad 

15.0% 

15.0%  Open  (24994-000,15.0%) 

Other 

0.0% 

Shorted 

NR  Short  (24994-000, NR) 

Transformer, Rectifier 

Sources:! 

No  Output 

32.6% 

14.0%  Catastrophic-No  Output  Due  To  Manual  Removal 
(18175-000,14.0%) 

Degraded  Output 

30.2% 

13.0%  Degraded  -  Output  Less  Than  Rated  Capacity 
(18175-000,13.0%) 

Mechanical  Damage 

25,6% 

11.0%  Degraded  -  Mechanical  Damage  (18175-000,11.0%) 

Open  Circuit 

11.6% 

5.0%  Catastrophlc-No  Output  Due  To  Open  Circuit  (18175-000,5.0%) 

Induced 

48.0%  Catastrophlc-No  Output  Due  To  Automatic  Removal 
(18175-000,48.0%) 

Unknown 

9.0%  Unknown  (18175-000,9.0%) 

Transformer, Rectifier, Excitation 

Sources:! 

Degraded  Output 

42.9% 

21.0%  Degraded  -  Output  Less  Than  Rated  Capacity 
(18175-000,21.0%) 

No  Output 

32.7% 

16.0%  Catastrophlc-No  Output  Due  To  Manual  Romoval 
(18175-000,16.0%) 

Open  Circuit 

12.2% 

6.0%  Catastrophlc-No  Output  Due  To  Open  Circuit  (18175-000,6.0%) 

Mechanical  Damage 

12.2% 

6.0%  Degraded  -  Mechanical  Damage  (18175-000,6.0%) 

Induced 

42.0%  Catastrophlc-No  Output  Due  To  Automatic  Removal 
(18175-000,  42.0%) 

Unknown 

9.0%  Unknown  (18175-000,9.0%) 

Transformer, Rectifier, Precipitator 

Sources:! 

Degraded  Output 

58.2% 

32.0%  Degraded  -  Output  Less  Than  Rated  Capacity 
(18175-000,32.0%) 

Mechanical  Damage 

21.8% 

12.0%  Degraded  -  Mscl anical  Damage  (18175-000,12.0%) 

No  Output 

14.5% 

8.0%  Catastrophic-Nu  Output  Due  To  Manual  Removal 
(18175-000,8.0%) 

Open  Circuit 

5.5% 

3.0%  Catastrophic-No  Output  Due  To  Open  Circuit  (18175-000,3.0%) 

Induced 

40.0%  Cttastrophlc-No  Output  Due  To  Automatic  Removal 
(18175-000,40.0%) 

Unknown 

5.0%  Unknown  (18175-000,5.0%) 

ReliabiUty  Analysis  Center  (RAC)  •  201  MiU  St.,  Rome,  NY  13440  •  315-337-0900 


FMD-91 


Failure  Distribution  Summaries  3*241 


Part  Failure 

Desc.  Mode/Msoh 

Norm 

Dlst. 

Fall 

Dlst. 

Transformer, Sense  Digit 
Opened 

87.5% 

87.5% 

Shorted 

12.5% 

12.5% 

Transformer, Station  Service 
No  Output 

Incl 

28.0% 

7.0% 

Open  Circuit 

24.0% 

6.0% 

Mechanical  Damage 

24.0% 

6.0% 

Degraded  Output 

24.0% 

6.0% 

Induced 

63.0% 

Un)cnown 

12.0% 

Transformer, Station  Service 

Incl,  Dry  Type, 1-Phase 

Mechanical  Damage 

33.3% 

10.3% 

No  Output 

23.6% 

7.3% 

Degraded  Output 

22.0% 

€.8% 

Open  Circuit 

21.1% 

6.5% 

Induced 

55.8% 

Dat« 

Sourc*(«} /Details 


Sources i 1 

Open-Fracturod  Diode  (10722-000, Qty :1) ,  Open-Fractured 
Magnet  Wire  (10722-000,Qty :1) ,  Fractured  Magnet  Wire-Process 
Damage  (10722-000, Qty:l) ,  Intermittent  Open-Manufacturing 
Process  Defect  (10722-000,  Qty : 1) ,  Open-Fractured  Wire  In 
Transformer  (10722-000, Oty:l) ,  Internal  Wire 
Fractured-Cyclic  Fatigue  (10722-000,Qty : 1) ,  Intermittent 
Open-Fractured  Magnet  Wire  (10722-000, Qty il) 

12. Low  Resistance  Short  (10722-000, Qty :1) 


Sources : 1 
Catastrophic-No  ( 
(18175-000,7.0%) 


Unjenown 


(18175-000,3.0%),  Degraded  -  Output  Less  Than  Rated  Capacity 
(18175-000,3.0%) 


(18175-000,63.0%) 

12.0%  Un)cnown  (18175-000,12.0%) 


Degraded  -  Mechanical  Damage  (18175-000,9.0%) 
(18175-000,10.0%)  (18175-000,10.0%)  (18175-000,12.0%) 


(18175-000,7.0%)  (18175-000,7.0%)  (18175-000,7.0%) 
(18175-000,8.0%) 


(18175-000,4.0%)  (18175-000,4.0%)  (18175-000,4.0%) 
(18175-000,6.0%),  Degraded  -  Output  Less  Than  Rated  Capacity 
(18175-000,2.0%)  (18175-000,2.0%)  (18175-000,2.0%) 
(18175-000,3.0%) 


(18175-000,6.0%)  (18175-000,7.0%)  (18175-000,7.0%) 


(18175-000,54.0%)  (18175-000,54.0%)  (18175-000,57.0%) 
(18175-000,58.0%) 

13.5%  UrUenown  (18175-000,13.0%)  (18175-000,13.0%) 
(18175-000,13.0%)  (18175-000,15.0%) 


Transformer, Station  Service 

Incl.  Dry  Type, 

3-PhaseSources : 1 

No  Output 

35.8% 

10.8%  Catastrophlc~No  Output  Due  To  Manual  Removal 

(18175-000,9.0%)  (18175-000,11.0%)  (18175-000,11.0%) 
(18175-000,12.0%) 

0)aen  Circuit 

23.3% 

7.1%  Catastrophic-Nc  Output  Due  To  Open  Circuit  (18175-000,5.0%) 
(18175-000,7.0%)  (18175-000,8.0%)  (18175-000,8.0%) 

Mechanical  Damage 

23.3% 

7.1%  Degraded  -  Mechanical  Damage  (18175-000,6.0%) 

(18175-000,7.0%)  (18175-000,7.0%)  (18175-000,8.0%) 

ReliabUity  Analysis  Center  (RAC)  •  201  MiU  St.,  Rome,  NY  13440  •  315-337*0900 


3-242  Failure  Distribution  Summaries _ 

Part  F«llura  Norm  Fall  Oat* 

D«aa.  Moda/Mach  Dist,  Dlst.  SourGa(8)/Datalls 


FMD-91 


Tranaformar, station  Sorvlca  Incl,Dry  Typa,3-Pha80  (continuad) 

Dagradad  Output  17.5%  5.3%  Dagradad  -  Incorract  Output  Due  To  Faulty  Tap 

(18175-000,2.0%)  (18175-000,4.0%)  (18175-000,5.0%) 
(18175-000,5.0%),  Degraded  -  Output  Less  Thian  Rated  Capacity 
(18175-000,1.0%)  (18175-000,1.0%)  (18175-000,1.0%) 
(18175-000,2.0%) 


Induced  -  56.9%  Catastropliic-No  Output  Dur  To  Automatic  Removal 

(18175-000,55.0%)  (18175-000,56.0%)  (18175-000,56.0%) 
(18175-000,59.0%) 

Un)tnown  -  12.8%  Un)tnown  (18175-000,12.0%)  (18175-000,12.0%) 

(18175-000,13.0%)  (18175-000,14.0%) 


Transformer, Station  Service  Incl, Liquid  Filled, l-PhaaeSources:l 


No  Output 

30.7% 

7.8%  Catastrophlc-No  Output  Due  To  Manual  Removal 

(18175-000,5.0%)  (18175-000,6,0%)  (18175-000,8.0%) 
(18175-000,12.0%) 

Open  Circuit 

24.8% 

6.3%  Catastrophic-No  Output  Due  To  Open  Circuit  (18175-000,4.0%) 
(18175-000,6.0%)  (18175-000,7.0%)  (18175-000,8.0%) 

Mechanical  Damage 

22.8% 

5.8%  Der>t-aded  -  Mechanical  Damage  (18175-000,5.0%) 

(18175-000,5.0%)  (18175-000,6.0%)  (18175-000,7.0%) 

Degraded  Output 

21.8% 

5.6%  Degraded  -  Ir.tarrect  Ouput  Due  To  Faulty  Tap 

(18175-000,4.0%),  Degraded  -  Output  Less  Than  Rated  Capacity 
(18175-000,2.0%)  (18175-000,2.0%)  (18175-000,3.0%) 
(18175-000,3.0%),  Degraded  -  Incorrect  Output  Due  To  Faulty 
Tap  (18175-000,2.0%)  (18175-000,3.0%)  (18175-000,3.0%) 

Induced  — — —  61.5%  Cataatrop)ilc-No  Output  Due  To  Automatic  Removal 

(18175-000,54.0%)  (18175-000,60.0%)  (18175-000,63.0%) 
(18175-000,66.0%) 

Un)cnown  -  12.9%  Un)tnown  (181‘’5-000, 12.0%)  (18175-000,13.0%) 

(18175-000,13.0%)  (18175-000,13.0%) 


Transformer, Station  Service  Incl, Liquid  Filled, 3-PhaseSources:l 

No  Output  37.3%  10.3%  Cafa8trop)ilc-No  Output  Due  To  Manual  Removal 

(18175-000,8.0%)  (18175-000,9.0%)  (18175-000,12.0%) 
(18175-000,12.0%) 

Degraded  Output  24.5%  6.8%  Degraded  -  Incorrect  Output  Due  To  Faulty  Tap 

(18175-000,3.0%)  (18175-000,3.0%)  (18175-000,4.0%) 
(18175-000,9.0%),  Degraded  -  Output  Lass  Than  Rated  Capacity 
(18175-000,1.0%)  (18175-000,2.0%)  (18175-000,2.0%) 
(18175-000,3.0%) 


Open  Circuit  20.0%  5.5%  Catastrophlc-No  Output  Due  To  Open  Circuit  (18175-000,4.0%) 

(18175-000,5.0%)  (18175-000,6.0%)  (18175-000,7.0%) 

Mechanical  Damage  18.2%  5.0%  Degraded  -  Mechanical  Damage  (18175-000,5.0%) 

(18175-000, 6.0%)  (18175-000, 9.0%) 

Induced  -  52.4%  Catastrophlc-No  Output  Due  To  Automatic  Removal 

(18175-000,38.0%)  (18175-000,52.0%)  (18175-000,58.0%) 
(18175-000,61.0%) 

OnJcnovm  -  20.1%  0n)cnown  C 8175-000, 9.0%)  (18175-000,12.0%) 

(18175-000,14.0%)  (18175-000,45.0%) 


ReliabUity  Analysis  Center  (RAO  •  201  MIU  St,  Rome,  NY  13440  •  315>337-0900 


Failure  EMstribution  Summaries  3-243 


FMD-91 _ _ 

Norm  Fall  Data 
Dint.  Dlat.  Source (a) /Dotalls 


Part  Failure 
Desc.  Mode/Mech 


Traniformar, Substation, Liquid  Filled, 1-Phase  Sources:! 

Degraded  Output  41.7%  12.2%  Degraded  -  Incorrect  Output  Due  To  E'aulty  Tap 

(18175-000,3.0%)  (18175-000,5.0%)  (18175-000,6.0%) 
(18175-000,6.0%)  (18175-000,6.0%)  (18175-000,8.0%) 
(18175-000,10.0%)  (18175-000,10.0%)  (18175-000,15.0%), 
Degraded  -  Output  Less  Than  Rated  Capacity  (18175-000,2.0%) 
(18175-000,3.0%)  (18175-000,3.0%)  (18175-000,4.0%) 
(18175-000,4.0%)  (18175-000,4.0%)  (18175-000,6.0%) 
(18175-000, 6.0%)  (18175-000, 9.0%) 

Mechanical  Damage  27.7%  8.1%  Degraded  -  Mechanical  Damage  (18175-000,5.0%) 

(18175-000,6.0%)  (18175-000,7.0%)  (18175-000,7.0%) 
(18175-000,7.0%)  (16175-000,8.0%)  (18175-000.8.0%) 
(18175-000,12.0%)  (18175-000,13.0%) 


No  Output  22.0%  6.4%  Catastrophlc-No  Output  Due  To  Manual  Removal 

(18175-000,3.0%)  (18175-000,3.0%)  (18175-000,4.0%) 
(18175-000,4.0%)  (18175-000,5.0%)  (18175-000,6.0%) 
(18175-000,6.0%)  (18175-000,  12.0%)  (18175-000,  15.0%) 


Open  Circuit  8.7%  2.6%  Catastrophic-No  Output  13ue  To  Open  Circuit  (18175-000,1.0%) 

(18175-000,1.0%)  (18175-000,2.0%)  (18175-000,2.0%) 
(18175-000,2.0%)  (18175-000,3.0%)  (18175-000,3.0%) 
(18175-000, 3.0%)  (18175-000,6.0%) 


Induced  -  53.4%  Catastrophlc-No  Output  Di.>e  To  Automatic  Removal 

(18175-000,14.0%)  (18175-000,28.0%)  (18175-000,55.0%) 
(18175-000,57.0%)  (18175-000,58.0%)  (18175-000,63.0%) 
(18175-000,63.0%)  (18175-000,71.0%)  (18175-000,72.0%) 

UnJtnown  -  17.2%  Unicnown  (18175-000,8.0%)  (18175-000,10.0%) 

(18175-000,10.0%)  (18175-000,11.0%)  (18175-000,12.0%) 
(18175-000,13.0%)  (18175-000,19.0%)  (18175-000,32.0%) 
(18175-000,40.0%) 


Transformer, Substation, Liquid  Filled, 3-Phase  Sources:! 

Degraded  Output  39.9%  9.1%  Degraded  -  Incorrect  Output  Due  To  Faulty  Tap 

(18175-000,3.0%)  (18175-000,3.0%)  (18175-000,4.0%) 
(18175-000,5.0%)  (18175-000,6.0%)  (18175-000,7.0%) 
(18175-000,8.0%)  (18175-000,9.0%),  Degraded  -  Output  Less 
Than  Rated  Capacity  (18175-000,1.0%)  (18175-000,2.0%) 
(18175-000,3.0%)  (18175-000,3.0%)  (18175-000,3.0%) 
(18175-000,5.0%)  (18175-000,5.0%)  (18175-000,6.0%) 

Mechanical  Damage  29.5%  6.7%  Degraded  -  Mechanical  Damage  (18175-000,5.0%) 

(18175-000,6.0%)  (18175-000,6.0%)  (18175-000,6.0%) 
(18175-000,7.0%)  (18175-000,7.0%)  (18175-000,8.0%) 
(18175-000,9.0%) 


No  Output  20.2%  4.6%  Catastrophlc-No  Output  Due  To  Manual  Removal 

(18175-000,4.0%)  (18175-000,4.0%)  (18175-000,4.0%) 
(18175-000,4.0%)  (18175-000,5.0%)  (18175-000,5.0%) 
(18175-000,6.0%),  Cataatrophlc-No  Output  Due  to  Manual 
Removal  (18175-000,5.0%) 


Open  Circuit  10.4%  2.4%  Catastrophlc-No  Output  Due  To  Open  Circuit  (18175-000,1.0%) 

(18175-000,1.0%)  (18175-000,1.0%)  (18175-000,2.0%) 
(18175-000,2.0%)  (18175-000,3.0%)  (18175-000,4.0%) 
(18175-000,5.0%) 


Induced  -  65.7%  Catastrophlc-No  Output  Due  To  Automatic  Removal 

(18175-000,61.0%)  (18175-000,62.0%)  (18175-000,64.0%) 
(18175-000,65.0%)  (18175-000,66.0%)  (18175-000,69.0%) 
(18175-000, 69.0%)  (18175-000, 71.0%) 

Onltnown  -  11.5%  Un)cnown  (18175-000,7.0%)  (18175-000,8.0%)  (18175-000,8.0%) 

(18175-000,10.0%)  (18175-000,10.0%)  (18175-000,11.0%) 
(18175-000, 19.0%)  (18175-000, 19.0%) 


Reliability  Analysis  Center  (RAC)  •  201  Mill  St.,  Rome,  NY  13440  •  315-337-0900 


3-244  Failure  Distribution  Summaries _ 

Part  Failurtt  Norm  Fall  Data 

D«sc.  Mode/Mech  Dlst.  Dist.  Source (s) /Details 


FMD-91 


Transformer, Tor Idal 
Shorted 


Sources ; 1 

100.0%  100.0%  Primary  To  Shield  Shorts  (10722-000, Qty:5) 


Transformer, Transmission  Tile 


Degraded  Output 

37.5% 

12.0% 

Open  Circuit 

21.9% 

7.0% 

Mechanical  Damage 

21.9% 

7.0% 

No  Output 

18.8% 

6.0% 

Induced 

58.0% 

Onlcnown 

10.0% 

Sources:! 

Degraded  -  Incorrect  Output  Due  To  Faulty  Tap 
(18175-000,7.0%),  Degraded  -  Output  Less  Than  Rated  Capacity 
(18175-000,5.0%) 

Catastrophic-No  Output  Due  To  Open  Circuit  (18175-000,7.0%) 

Degraded  -  Mechanical  Damage  (18175-000,7.0%) 

Catastrophlc-No  Output  Due  To  Manual  Removal 
(18175-000,6.0%) 

Catastrophlc-No  Output  Due  To  Automatic  Removal 
(18175-000,58.0%) 

Onlcnown  (18175-000,  10.0%) 


Transformer, Transmission  Tile, Liquid  Filled, l-PhaseSources:! 

Degraded  Output  30.0%  9.5%  Degraded  -  Incorrect  Output  Due  To  Faulty  Tap 

(18175-000,3.0%)  (18175-000,4.0%)  (18175-000,5.0%) 
(18175-000,6.0%)  (18175-000,6.0%)  (18175-000,6.0%) 
(18175-000,7.0%)  (18176-000,7.0%),  Degraded  -  Output  Less 
Than  Rated  Capacity  (18175-000,3.0%)  (18175-000,3.0%) 
(18175-000,4.0%)  (18175-000,5.0%)  (18175-000,5.0%) 
(18175-000,5.0%)  (18175-000,7.0%) 


No  Output  26.5%  8.4%  Catastrophlc-No  Output  Due  To  Manual  Removal 

(18175-000,5.0%)  (18175-000,7.0%)  (18175-000,7.0%) 
(18175-000,8.0%)  (18175-000,8.0%)  (18175-000,9.0%) 
(18175-000,10.0%)  (18175-000,13.0%) 

Open  Circuit  20.6%  6.5%  Catastrophlc-No  Output  Due  To  Open  Circuit  (18175-000,3.0%) 

(18175-000,3.0%)  (18175-000,3.0%)  (18175-000,4.0%) 
(18175-000,6.0%)  (18175-000,7.0%)  (18175-000,10.0%) 
(18175-000,16.0%) 

Mechanical  Damage  20.2%  6.4%  Degraded  -  Mechanical  Damage  (18175-000,2.0%) 

(18175-000,4.0%)  (18175-000,4.0%)  (18175-000,4.0%) 
(18175-000,7.0%)  (18175-000,8.0%)  (18175-000,10.0%) 
(18175-000, 12.0%) 

Degraded  Operation  2.8%  0.9%  Output  Less  Than  Rated  Capacity  (18175-000,7.0%) 

Induced  — - —  51.5%  Catastrophlc-No  Output  Due  To  Automatic  Removal 


(18175-000,20.0%)  (18175-000,33.0%)  (18175-000,51.0%) 
(18175-000,54.0%)  (18175-000,58.0%)  (18175-000,64.0%) 
(18175-000,70.0%),  Catastrophlc-No  Output  Due  To  Automatic 
Removal  (18175-000,62.0%) 

Un)«nown  -  16.9%  Un)cnown  (18175-000,10.0%)  (18175-000,11.0%) 

(18175-000,12.0%)  (18175-000,12.0%)  (18175-000,12.0%) 
(18175-000,15.0%)  (18175-000,18.0%)  (18175-000,45.0%) 


RelUbUity  Analysis  Center  (RAC)  •  201  Mill  St.,  Rome,  NY  13440  «  315-337-0900 


FMP-91 

Part  Failure 
Deac .  Mode/Mech 


Norm  Fall  Data 

Dlat.  01st.  Source (si /Details 


Failure  Distribution  Summaries  3-245 


Transformer, Transmission 
Dogradoci  Output 


Mechanical  Damage 


No  Output 


Open  Circuit 


Induced 


Unknown 


Transistor 

Shorted 


Opened 


Reduced  Beta 


Tile, Liquid  Filled, 3-PhaseSources:I 

32.3%  11.8%  Degraded  -  Incorrect  Output  Due  To  Faulty  Tap 

(18175-000,4.0%)  (18175-000,5.0%)  (18175-000,5.0%) 
(18175-000,6.0%)  (18175-000,7.0%)  (18175-000,8.0%) 
(18175-000,10.0%),  Degraded  -  Output  Less  Than  Rated 
Capacity  (18175-000,2.0%)  (18175-000,3.0%)  (18175-000,3.0%) 
(18175-000,4.0%)  (18175-000,5.0%)  (18175-000,6.0%) 
(18175-000,7.0%)  (18175-000,8.0%),  Degraded  -  Incorrecct 
Output  Due  To  Faulty  Tap  (18175-000,11.0%) 

25.4%  9.3%  Degraded  -  Mechanical  Damage  (18175-000,2.0%) 

(18175-000,3.0%)  (18175-000,5.0%)  (18175-000,5.0%) 
(18175-000,6.0%)  (18175-000,12.0%)  (18175-000,15.0%) 
(18175-000,26.0%) 

22.3%  8.1%  Catastrophlc-No  Output  Due  To  Manual  Removal 

(18175-000,6.0%)  (18175-000,6.0%)  (18175-000,  7.0%) 
(18175-000,7.0%)  (18175-000,8.0%)  (18175-000,9.0%) 
(18175-000,10.0%)  (18175-000,12.0%) 

19.9%  7.3%  Catastrophic-No  Output  Due  To  Open  Circuit  (18175-000,3.0%) 

(18175-000,4.0%)  (10175-000,5.0%)  (18175-000,5.0%) 
(18175-000,7.0%)  (18175-000,7.0%)  (18175-000,12.0%) 
(18175-000,15.0%) 


52.4%  Catastrophic-No  Output  Due  To  Automatic  Removal 

(18175-000,38.0%)  (18175-000,41.0%)  (18175-000,46.0%) 
(18175-000,47.0%)  (18175-000,54.0%)  (18175-000,60.0%) 
(18175-000,65.0%)  (18175-000,68.0%) 

11.3%  Unkiiown  (18175-000,8.0%)  (18175-000,8.0%)  (18175-000,9.0%) 
(18175-000,11.0%)  (18175-000,12.0%)  (18175-000,12.0%) 
(18175-000,12.0%)  (18175-000,18.0%) 


Sources: 13 

23.4%  17.4%  Short  (24417-002, NR)  (24990-000,30.0%)  (24992-000,30.0%) 

(24992-000,31,5%)  (24994-000,20.0%)  (24997-000,37.0%) 
(25000-000, Qty:l)  (25000-000, Qty:l)  (25000-000, Qty:l) 
(25000-000, Qty:l)  (25000-000, Qty:l)  (25000-000, (3ty:2) 
(25000-000, Qty:3)  (25000-000, Qty: 6)  (25000-000, Qty: 7) 
(25000-000, 0ty:23)  (25000-000, Oty;24)  (25000-000, Qty:34) 
(25000-000, Qty:40)  (25000-000, Qty:257)  (25000-000, Qty:595) 
(2S014-000,Qty:17)  (25027-000, Qty:2)  (25027-000, Qty:4) , 
Short-Thermal  Expansion  Mismatch  (25016-000, NR) , 

Short -Foreign  Particles  (25016-000, NR) ,  Short-Surface 
Defects  (25016-000, NR) ,  Short-Defective  Bonds 
(25016-000, NR),  Intermittent  Short  (10722-000, Qty: 1) 

22.9%  16.9%  Open  (24417-002, NR)  (24992-000,52.6%)  (24992-000,70.0%) 

(24994-000,15.0%)  (24997-000,29.0%)  (25000-000, Qty:  1) 
(25000-000, Qty: 1)  (25000-000, Qty: 1)  (25000-000, Qty: 1) 
(25000-000, Qty :2)  (25000-000,Qty:2)  (25000-000, Qty: 3) 
(25000-000, Oty:4)  (25000-000, Qty: 7)  (25000-000, Qty: 8) 
(25000-000, Cty: 8)  (25000-000, Qty:12)  (25000-000, Qty:14) 
(25000-000,Qty:15)  (25000-000, Qty: 17)  (25000-000, Qty:17) 
(25000-000, Qty: 19)  (25000-000, Qty:24)  (25000-000, Qty:106) 
(25000-000, Qty: 517)  (25014-000, Qty:49) ,  Interconnect 
(24417-002,NR)  (25014-000,Qty:e) ,  Open-Defective  Bonds 
(25016-000,  NR) ,  Open-TlMrmal  Expansion  Mismastch 
(25016-000,  NK) ,  High  Saturation  I4eslstance-Defective  Bonds 
(25016-000, NR),  High  Thermal  Resistance-Thermal  Expansion 
Mismatch  (2501 6-000, NR) ,  Open  Circuit  (24990-000,30.0%), 
Open  Terminals  (24993-000,4.0%),  Excessive  On-Voltage  Drop 
(24417-002, NR) ,  Open  Circuit  Bcttmen  Anode  and  Cathode 
Terminals  (244 17-002, NR) 

15.0%  11.1%  Parameter  Drlft-hFE  (25000-000, 0ty:l)  (25000-000, Qty:l) 

(25000-000,Qty:2)  (25000-000,Qty:2)  (25000-000, Qty: 3) 


ReliabUity  Analysis  Center  (RAC)  •  201  MiU  St,  Rome,  NY  13440  •  315-337-0900 


3-246  Failure  Distribution  Summaries _ FMD-91 

Part  Failure  Norm  Fall  Data 

Desc.  Mode/Mech  Dlst.  Dlst.  Source (a) /Details 

Transistor  (continued) 

Reduced  Beta  (continued) 

(25000-000, Qty: 5)  (25000-000, Qty:5)  (25000-000,  (Jty:  7) ,  Low 
Beta-Surface  Defects  (25016-000, NR) ,  Low  Beta-Junction 
Profile  Clianges  (25016-000, NR) ,  Low  Gain  (24990-000,20.0%), 
Output  Low  (24991-000,67.0%),  Low  gain  (25027-000, QtyrlO) 

Base  Opened  12.5%  9.3%  Open  base-Base  bond  wire  fused  open  (25001-000, Qty: 1) , 

BasetEmltter  Bond  Leads  Melted  Open-Overstress 
(10722-000,0ty:l) 

Drift  11.2%  8.3%  Parameter  Drift-General  (25000-000, Qty:l)  (25000-000, Qty:l) 

(25000-000, Qty:l)  (25000-000, Qty: 1)  (25000-000, Qty:l) 
(25000-000, Qty:l)  (25000-000,  Qty: 1)  (25000-000, Qty:2) 
(25000-000, Qty:2)  (25000-000, Qty:3)  (25000-000, Qty:3) 
(25000-000, Qty:3)  (25000-000, Qty:4)  (25000-000, Qty: 4) 
(25000-000, Qty :4)  (25000-000, Qty:5)  (25000-000, Qty: 7) 
(25000-000, Qty: 8)  (25000-000, Qty:19)  (25000-000, Qty:43) 
(25000-000, Qty: 184),  Parameter  Drift-I  CBO  (25000-000, Qty:2) 
(25000-000,  Qty: 3)  (25000-000, Qty:10) ,  Parameter  Drift-IEBO 
(25000-000, Qty:l)  (25000-000,  Qty: 1)  (25000-000, Qty:l) 
(25000-000,Qty:6) ,  Parameter  Drift- ICBO  (25000-000, Qty:l) 
(250Q0-000,Qty:l)  (25000-000, Qty: 1)  (25000-000, Qty: 1) 
(25000-000, Qty:l)  (25000-000, Qty:l)  (25000-000, Qty: 1) 
(25000-000, Qty:2)  (25000-000,  Qty:2)  (25000-000, Qty:2) 
(25000-000, Qty;2)  (25000-000,  Qty:2)  (25000-000, Qty:3) 
(25000-000, Qty:3)  (25000-000, Qty: 4)  (25000-000, Qty: 4) 
(25000-000,Qty:6)  (25000-000, Qty:6)  (25000-000, Qty:13) , 
Parameter  Drift-VBE, VCE, VCB  (25000-000, Qty:3) 

(25000-000, Qty: 7),  Drift  (24992-000,5.3%)  (24994-000,65.0%), 
Parameter  change  (24997-000,15.0%) 

High  Lea)(age  Current  10.8%  8.0%  High  Lea)cage-TheriMil  Expansion  Mismatch  (25016-000, NR) , 

High  Lea)cage-Surface  Defects  (25016-000,  NR) ,  High 
Lea)cage-Fo reign  Particles  (25016-000, NR) ,  High  Leaicage 
(24990-000,20.0%),  High  Collector  To  Base  Leakage  Current 
(24993-000,59.0%),  Junction  Lea)cages  (10722-000,Qty:l) , 

Lea)(age  current  (24997-000,5.8%) 


Low  Brea)(down  Voltage  4.2%  3.1%  Low  BVceo-Surfaca  Defects  (25016-000, NR) ,  Low  Collector  To 

Emitter  Breakdown  Voltage  (BVCEO)  (24993-000,37.0%) 

Unknown  -  3.7%  Unknown  (24417-002,7.0%)  (24997-000,12.6%) 

(25000-000,Qty:l)  (25000-000,Qty:2)  (25000-000, Qty: 3) 
(25000-000, 0ty:21)  (25000-000,  Qty:34)  (25014-000,0ty:7) 
(25014-000, Qty:34) 

Induced  -  1.3%  External  Mechanical  Degradation  (24417-002, NR) ,  Bulk  Defect 

(24417-002, NR),  Photolithography  Defects  (24417-002,4.0%), 
Electrical  Defects  (24417-002,12.0%) 

Other  (<%4)  -  20.9% 

Metallization  2.8%  Mstallzatlon  (25014-000, Oty:14) ,  Metallization 

(24417-002,26.0%) 

Output  Stuck  High  2.8%  Output  High  (24991-000,33.0%) 

Mechanical  Damage  1.9%  Mechanical  Damage  (25000-000, Qty: 1)  (25000-000, Qty: 1) 


(23000-000,0ty:4)  (25000-000, Qty:5)  (25000-000, Qty:21) , 
Mechanical  (25000-000, Oty:l)  (25000-000, Qty:l) 

(25000-000, Qty: 1)  (25000-000, Qty: 3)  (25000-000, Qty: 4) 
(25000-000, Qty: 7) ,  Degraded  (25014-000, Qty:14) ,  Broken  Lead 
(25027-000,  Qty:3) 

Bond/Beam  Failure  1.9%  Internal  Bonds  (24417-002,23.0%) 

Emitter  Opened  1.9%  Open  Emitter-Borxl  Hires  Open  Due  To  Ext.  Overstres 

(10722-000,  Qty:2) 

Dle/Attachment  Failure  1.8%  Die  (25014-000, Qty;7) ,  Lifted  Die  (25014-000, Qty:l) ,  Ole 
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FMD-91 _ Failure  DisUibution  Summaries  3-247 

Part  Pallurc  Norm  Pail  Data 

Oaac.  Moda/Mach  Dlat.  Dlat.  Sourc«(a) /Datalla 


Tranalator  (contlnuad) 

Othar  (contlnuad) 

CoUactor-Baaa  Opcnad 

Wlra  Bond  Fallura 
Collactor-Enittar  Shortad 
Collactor-Baaa  rhortad 

Laaklng 

Contamlnatad 

Dagradad  Oparatlon 
Baaa-Effllttar  Opanad 
Intarmlttant  Oparatlon 


Unatabla  Oparatlon 
Harmacle  Laakaga 
Oxlda  Oafacta 

Nolay 

Saal  Fallura 

Corrodad 

Crackad/Fcacturad 
Elactrlcal  Ovaratraaa 
Saal/Caakat  Fallura 
Packaga/Ralatad  Fallura 

Fallura  to  Turn  On 


Attachmant  (24417-002, NR) ,  Dla  to  Headar  Bond  Dafecta 
(24417-002, 17.01) 

1.31  Opan  -  Collactor  to  Emlttar-Overatraaa-Hlgh  Curran 
(2S027-000,0‘cyt  1) ,  Emlttar  Laadwlra  Waa  Fuaad  Opan 
(10722-000,  Qty  1 1) 

1.2%  Nlra  Bond  (25014-000, Qtyi26) 

0.9%  Varlflad  C-E  Short -Extarnal  Ovaratraaa  (10722-000, Otyil) 

0.9%  Emlttar  Naa  Opan  And  Collactor  To  Baaa  Waa  Shortad 
(10722-000,  Qtyjl) 

0.9%  B-C  Laakaga  Confirmed  (10722-000, Ocy:l) 

0.6%  Contamination  (25014-000, Oty:l) ,  Surface  Contamination 

(24417-002, NR)  (24417-002,7.0%),  Contaminated  Gaa  Ambient 
(24417-002, NR) 

0.4%  Bad  Output  (25027-000, Qty 1 1) 

0.4%  Opan  B-E  (25027-000, Otyil) 

0.4%  Intarmlttant  (25000-000, Qty tl)  (25000-000, Qty: 1) 

(25000-000, Qty 1 1)  (25000-000, Qtyil)  (25000-000, Qtyi3) 
(25000-000, Qty:4)  (25014-000, 0ty!7) ,  Intermittent -Nolaa 
(25000-000, Qty: 2) ,  Intarmlttant  Oparatlon-Foralgn  Particles 
(25016-000, NR),  Intermittent  Operation-Loose  Bonda 
(25016-000, NR),  Intarmlttant  Oparatlon  (24417-002, NR) 

0.3%  Unatabla  (24  992-000,8.3%) 

0.3%  Harmatlclty  (24417-002,4.0%) 

0.1%  Oxide  Defect  (25014-000, Qty: 3) ,  Oxide  Defects 
(24417-002, NR) 

<0.1%  Nolay  (24992-000,2.3%) 

<0.1%  Saal  Leakage  (25000-000, Qty: 2)  (25000-000, Qty:2) 

(25000-000,  Qty:  3) 

<0.1%  Corroalon  (25000-000, Qtyil) 

NR  Cracka-Tharmal  Expanalon  Mlamatch  (25016-000, NR) 

NR  Electrical  Straaa  (24417-002,  NR) 

NR  Degraded  Saala  (24417-002, NR) 

NR  Degraded  Part  Package  (24417-002, NR) ,  Mismarked/Umarked 
Package  (24417-002, NR) 

NR  Failure  to  Turn  On  Whan  Properly  Triggered  (24417-002, NR) 


Tranalator, Bipolar  (Summary) 

Shortad  53.7% 
Baaa-Emttar  Shortad  15.5% 
Emitter  Opanad  15.4% 
Opanad  11.5% 
Collector-Emitter  Shortad  3.8% 
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3-248  Failure  Distribution  Summaries 


FMD-91 


Part  F«.Uure  Norm  Fall  Data 

Moda/Mach  Dial.  Olit.  Sourca(a) /Datalla 


Tranilstor,  Bipolar 

Collactor-Emlttar  Shortad 


Sources tl 

100. Ot  100.0%  Collector  To  Emitter  Short -Overvoltage  EOS 
(10722-000, Qty:l) 


Sources :2 

46.2%  46.2%  Short  C-E-Electrlcal  (thermal)  Overstress 

(2S027-000,Qty:5) ,  Short  C-B-Electrical  (thermal)  Overstress 

(25027-000,Qty:2) ,  Short  E-C-Elactrlcal  (thermal)  Overstross 

(2S027-000,Qty:2) ,  Short  E-B-Electrical  (thermal)  Overstress 

(25027-000, Qtyi 12),  Short  B-C-Electrical  (thermal) 

Overstress  (25027-000, Qty:2) ,  Short  B-E-Electrlcal 
Overstress  (25027-000, Qty:l) 

Emitter  Opened  33.3%  33.3%  Open  Emitter-Currant  Surge  (10722-000, Qty:2) ,  Open  Emitter 

(10722-000,Qty:2) 

Base-Emtter  Shorted  20.5%  20.5%  Short  B-E-Electrlcal  (thermal)  Overstress 

(25027-000,Qtys2),  Short  B-E  (10722-000, 0ty:2) 


Transistor,  Bipolar,  NPN 
Shorted 


Sources: 2 

65.9%  56.5%  Short  C-E-Electrlcal  Overstress  (25027-000, Qty:28) ,  Short 

C-B-Electrical  Overstress  (25027-000, Qty:29) ,  Short 
E-C-Electrical  Overstress  (25027-000, Oty: 27) ,  Short 
E-B-Electrlcal  Overstress  (25027-000, Qty:27) ,  Short 
B-C-Electrlcal  Overstress  (25027-000, Qty: 30) ,  Collector-Base 
Short-High  Volt, Low  Energy  Translen  (10722-000, Oty:l) ,  Short 
C-E-B-Overst res  s  (10722-000 , Qty : 1 ) 


Opened  25.0%  21.4%  Emitter  To  Base  And  To  Collector  Open  (10722-000, Qty:l) , 

Open  B-E  and  C-E,  lout  Shorted  B-C-Overcurrent 
(10722-000,0ty:l) ,  Open  B-C,  B-E,  and  C-E-Overstress 
(10722-000,  Qt.ysl) 

Base-Emtter  Shorted  9.1%  7.8%  Short  B-E-Electrical  Overstress  (25027-000, Qty:26) 

Induced  - — —  14.3%  B-C  Degraded-Conduct.  Particle  Under  Base  Leadwire 

(10722-000,Qty;l) ,  Degraded-Premature  Brealcdown  In 
Transistor  (10722-000, Qty:l) 


Transistor,  Bipolar,  PNP 
Shorted 


TranslBtor,Fleld  Effect  (Summary) 


Gate-Source  Shorted  27.4% 
Shorted  23.4% 
Output  Stucic  Low  21.9% 
Drift  16.5% 
Output  Stucic  High  5.5% 
Opened  5.3% 


Transistor, Field  Effect 

Output  Stucic  Low  28.6% 

Shorted  28.6% 


Drift  23.2% 

Opened  12 . 5% 


Sources :5 

26.7%  Output  Low  (24991-000,80.0%) 

26.7%  Short  (24994-000,20.0%)  (24994-000,20.0%),  Shorted 

D-S-G-Over stress  (10722-000, Qty:2) ,  Short-High  Voltage 
Overstress  (10722-000,  Qty:  1) 

21.7%  Drift  (24994-000,65.0%)  (24994-000,65.0%),  Instability  or 
Reversible  Drift  (24417-002, NR) 

11.7%  Open  (24994-000,15.0%)  (24994-000,15.0%),  Shorted  Drain  to 
Gate,  Open  Source  (10722-000, Qty :1) 
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FMD-91 _ Failure  Distribution  Summaries  3-: 


Pflri:  F«llur«  Norm  FaU  Data 

Dose,  Modo/Moch  Dlat.  Dlst ,  Souren (s) /Dotalls 

Transistor, Field  Effect  (continued)  '  .  . 

Output  Stucl<  High  7.U  6.7%  Output  High  (2'(991-000,20.0t) 

Unitnown  -  6.7%  Unitnown  (10722-000, Qty:  1) 

Induced  - -  <0.11  Instantaneous  Burnout  (25037-000,  HR) ,  Cliannal  Degradat  ion 

(25037-000, NR) 


Other  0.0% 

Degraded  Operation  NR 

Electrical  Overstrass  NR 

Gate  Metal  Sinlting  NR 

Surface  Defects  NR 

Change  in  Resistance  NR 

Long  Term  Burnout  NR 

Xntermetallic  Phase  Formation  NR 


Long-term  Gradual  Dergradation  (2441 7-002, NR) 
Electrical  Overstross  (24417-002, NR) 

Gate  Metal  Sinlcing  (25037-000, NR) 

Surface  Degradation  (25037-000, NR) 

Ohmic  Contact  Degradation  (25037-000, NR) 

Long  Term  Burnout  (25037-000, NR) 

Intermetallic  Phase  Formation  (25037-000, NR) 


Transistor, Field  Effect , HEX, N-Channe 1 

Shorted  100.0%  100.0% 


Sources:! 

Shorted  G-S-D-Ovorstress 


(10722-000, Qty:l) 


Transistor, Field  Effect, Junction  Sources :2 

Gate-Source  Shorted  50.0%  50,0%  Short  Source  to  Gate  (25027-000, Qty :4) 

Electrical  Overstress  50.0%  50.0%  Source  2  Metallization  Was  Fused  Open-Over stress 

(10722-000,Qty!l) 


Transistor, Field  Effect, Power  Sources:! 

Shorted  85.7%  60.0%  Shorted  S-G-D-Die  Crac)ced  From  Physical  Stress 

(10722-000, Qty: 1),  Short  Between  The  Source  And  The 
Gate-Overstress  (10722-000, Qty:l)  (10722-000, Qty : 1) ,  Shorted 
D-G-S-Sovore  Overstress  Damage  (10722-000, Qty:l) ,  Short 
Between  The  Source  And  The  Drain-Overstress 
(10722-000,Qty:l),  Shorted  Gate  To  Drain  With  An  Open  At  The 
Source  (10722-000,  Qty:  1) 


Contaminated  14.3%  10.0%  FIND  Failures-Sodium  Particle  Found  (10722-000, Qty:l) 

Induced  -  30.0%  Degraded-Overstressed  (10722-000, Qty : 3) 


Transistor, Field  Effect, R.F.  Sources:! 


Drift 

50.0% 

50,0%  Drift 

(24994-000,50.0%) 

Shorted 

40.0% 

40.0%  Short 

(24994-000,40.0%) 

Opened 

10.0% 

10.0%  Open 

(24994-000,10.0%) 
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3-250  Failure  Distribution  Summaries _ FMD-91 

Part  F«llur«  Norm  Fall  Data 

Daac.  Moda/Mach  Dlat,  Dlat.  Sourca(s) /Details 


Transistor, GaAs  FET 
Opened 


Shorted 


Drift 


Sourctts : 1 

36. 0»  56.0%  Open  (25028-000, Qty.-l)  {25028-000, Qty:  1)  (25028-000, Oty:l) 

(23028-000, Qtyi3)  (25028-000, Qty:4)  (25028-000, Qty:4) 

24.0%  24.06  Short  (25028-000, Oty:l)  (25028-000, Otysl)  (25028-000, Qty:l) 

(25028-000, Otyil)  (25028-000, Qty :2) 

12.06  12.06  Vt  Drift  (25028-000, Qty il)  (25028-000, Oty!2) 


VT  Extraction 


8.06  8.06  Vt  Extraction  (25028-000, Qty :1)  (25028-000, Qty : 1) 


Transistor, High  Power 
Shorted 


Degraded  Operation 
Bond/Beam  Failure 


Sources: 4 

44.06  40.56  Short-Electrical  Overstress  (25027-000, Qty : 4) 

(25027-000, Cty:26) ,  Short-External  Electrical  Cverstress 
(10722-000, C)ty:2) ,  Transistor  Shorted  C-B-E-Overstress  From 
VCE/ICE  (10722-000, Qty:i; ,  Short  Case  To  Bracket -External 
Particle  Indicated  (10722-000,Qty :1) ,  Short  C-E-Socondary 
Breakdown  (24417-002, NR) 

36.26  33.36  Output  Low  (24991-000,43.06),  Output  High  (24991-000,57.06) 

9.16  8.36  Lifted  Emitter  Die  Bond  (10722-000, Qty: 1)  (10722-000, Qty:l) 


Electrical  Overstress 


4.56  4.26  Forward  Bias  Overstress  Shorted  (10722-000, Qty : 1) 


Mechanical  Overstmsa 


4.56  4.26  Q2  Die  Cracked;  Mechanical  Stress  (10722-000, Qty :1) 


Opened 


1.76  1.66  Open-Electrical  Overstress  (25027-000, Qty!2) 


Induced 


7.9%  Degredatlon-Electrlcal  Overstress  (25027-000, Qty:10) 


Other 

Hire  Bond  Failure 


0.06 

HR  Hire  Bond  Failure  (24417-002, NR) 


Transistor, Lead 

Cracked/Fractured  100.06  100.06 


Transistor, Linear 


Drift 

65.06 

65.06 

Shorted 

20.06 

20.06 

Oipened 

15.06 

15.06 

Transistor,  Microwave 

High  Return  Loss 

100.06  100.06 

Other 

-  0.06 

Alumlnvun  Migration 

NR 

Dle/Attachment  Failure 

NR 

Oxide  Defsi' 

NR 

Hire  Bond  Failure 

NR 

No  Operation 

NR 

Sources : 1 

Fracture-Lack  Of  Solder  Hettlng  (10722-000, Qty: 2) 

Sources : 1 

Drift  (24994-000,65.06) 

Short  (24994-000,20.06) 

Open  (24994-000,15.06) 

Sources: 2 

High  Return  Loss  (25027-000, Qty:6) 

Aluminum  Migration  (24417-002, NR) 

Die  Attach  Failure  (24417-002, NR) 
Metal-Over-Oxide-Step  Coverage  (24417-002, NR) 

Lead  Bond  Failures  (24417-002, NR) 

Device  Inajslllty  to  Operate  Into  a  Mismatched  Load 
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Failure  Distribution  Summaries  3-251 


FMD-91  _ 

Norm  F-’ail  Data 
Dist.  Dist,  Sourcc(a) /DataDs 


Parc  FalJ.uro 
Deac.  Moda/Mech 


Tranaistor, Microwave  (continued) 
Ot)ier  (continued) 


(24417-002, NR) 


Transistor, Multiple 
Shorted 


Sources:! 

100.04  100.0%  Shorted  Off  3ase  Emitter  And  Degraded  Collector 
(10722-000,  Oty:l) 


Transistor,  Multiple, Darlington 
Shorted 


Sources:! 

100.01  100.0%  Short  C-E-Crao)cBd  Die  (25027-000, Qty:l) ,  Short  C-B-Cracl<ed 
Die  (25027-000, 0Cy:l) 


Transistor,  Mult iple, Darlington, Power  Sources : 1 


Shorted 


100,0%  100.0%  Shott-Crac)ted  Die  (25027-000, Qty;2) , 
Overstress  (25027-000, Qty.l) 


Short -Electrical 


Transistor,  Mult iple,  Dual,  PNP 
Shorted 


Sources : 1 

100.0%  100.0%  Collector  Base  Short-Overstreas  (10722-000, Qty: 1) 


Transistor,  Multiple, Quad 
Base  Opened 


Sources : 1 

50.0%  50,0%  Open  Base  Pin  6-Excesslve  Intermetallic  (10722-000, Oty:l) 


Emitter  Openec 


50.0%  50.0%  Emitter  Open-Lifted  Chip  Bond  (10722-000, Oty:l) 


Transistor, R.F. 
Drift 

Shorted 

Opened 


Sources:! 

50.0%  50.0%  Dirft  (24994-000,50.0%),  Drift  (24994-000,50.0%) 
(24994-000.50.0%) 

40.0%  40.0%  Short  (24994-000,40.0%)  (24994-000,40.0%)  (24994-000,40.0%) 

10.0%  10.0%  Open  (24994-000,10.0%)  (24994-000,10,0%)  (24994-000,10.0%) 


Transistor, Small  Signal 
Low  Output 

High  Output 


Sources : 1 

80.0%  80.0%  Output  Low  (24991-000,80.0%) 

20.0%  20.0%  Output  High  (24991-000,20.0%) 


Transistor, Switching, High  Speed, NPN  Sources:! 

High  LeaFcage  Current  100.0%  100.0%  Excessive  current  draw-NPN  junction  degradation 

(25001-000, Qty: 1) 
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3-252  Failure  Distribution  Summaries _ 

Part  Failuro  Norm  Fall  Data 

D«sc.  Mode/Mach  Dlst.  Dlst.  Source (s) /Details 


Transistor,  Switohinij,  Logic  Sources;! 


Shorted 

60.0% 

O 

o 

dp 

Sliort 

(24994-000,60.0%) 

Opened 

40.0% 

40.0% 

Open 

(24994-000,40.0%) 

Other 

0.0% 

Drift 

NR 

Drift 

(24994-000, NR) 

FMD-91 


Transistor, Unijunction 


Drift 

65.0% 

Shorted 

20.0% 

Opened 

15.0% 

Traveling  Handwheel. Assetnbly 
Corroded 

50.0% 

Binding/Sticking 

50.0% 

Sources:! 

6S.0%  Drift  (24994-000,  65.01) 

20.0%  Short  (24994-000,20.0%) 

!5.0%  Open  (24994-000, !5.0%) 

Sources:! 

50.0%  Corrodod-Brolten/Damaged  (25!0!-000,0ty:!) 
50.0%  Worn  -  Bindinq/Stic)ting  (25!0!-000, Qty : !) 


Traveling  Loc)c  Assy 


Bushing  Failure 

42.9% 

42.9% 

Excessive  Play 

14.3% 

14.3% 

Binding/Sticking 

14.3% 

14.3% 

Broken 

14.3% 

14.3% 

Seal/Gasket  Failure 

14.3% 

14.3% 

Tube 

Broken 

40.6% 

27.9% 

Excessive  Play 

36.4% 

25.0% 

Opened 

10.0% 

6.8% 

Cracked/Fractured 

8.4% 

5.8% 

Shorted 

3.1% 

2.1% 

Out  of  Spec. 

1.5% 

1.1% 

Unknown 

31.3% 

Sources:! 

Worn  Bushing  -  Excessive  Play  (25101-000, Qty :3) 
Excessive  Play  (25101-000, Qty: 1) 

Gears  Binding  -  Inop/Unserviceable  (25101-000, Qty;l) 
Part  StrucJc/Damaged  -  Brojten/Damaged  (25101-000, Qty:!) 
Seals  Worn  -  Worn  Out  (25101-000, Qty:l) 


Sources: 2 

Bro)ien  (20609-000, Qty :53) 

Worn  -  Excessive  Play  (25101-000, Qty;l) 
Opened  (20609-000, Qty : 13) 

Crac)ted/Fractured  (20609-000, Qty:  11) 

Short  (20609-000, Qty: 4) 

Out  of  Tolerance  (20609-000, Qty:2) 

Unknown  (20609-000, Qty:12)  (25101-000,  Qty: 1) 
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Failure  Distribution  Summaries  3-253 


FMD-91  _ 

Norm  Fall  Data 
Dlst.  Dlat.  Source (s) /Details 


Part  Failure 
Deac .  Mode/Mech 


Tube  Metal  Assembly  Sources:! 

Broken  100.0%  33.3%  Part  Struck/Damaged  -  Broken/Damaged  (25101-000, Qty:!) 

Induced  -  33.3%  Item  Abuse/Negleot  -  Broken/Damaged  (25101-000, Qty: 1) 

Unknown  -  33.3%  Unknown  (25101-000, Qty : 1) 


Tube, Cannon 
Worn 


Sources : 1 

40.0%  33.3%  Worn  Out  (25101-000, Qty :1)  (25101-000, Qty : 1 ) 


Excessive  Play 

20.0% 

Cracked/Fractured 

20.0% 

Broken 

20.0% 

Induced 

Tube, Electron 
Drift 

Opened 

Unstable  Operation 
Noisy 
Shorted 
Contaminated 
Leaking 
Unknown 

Other 

Open  Cathode 

Tube, Electron, Microwave, TWT 

Decreased  Output  Power  60.7% 


46.6% 

21.9% 

12.8% 

9.6% 

6.5% 

2.1% 

0.4% 


High  Helix  Current  9.5% 


Mechanical  Failure  8.5% 


16.7%  Worn  -  Excessive  Play  (25101-000, Qty:l) 

16.7%  Cracked  (25101-000, Qty : 1) 

16.7%  Broken/Damagod  (251O1-CO0, Qty : 1) 

16.7%  Caused  By  Other  Failuro-Broken/Damaged  (25101-000, Qty: 1) 


Sources : 3 

45.3%  Drift  (20609-000, Qty:2, 036)  (24992-000,30.0%),  Change  or 
loss  of  parameters  (24997-000, NR) 

21.3%  Open  (24992-000,35.0%),  Opened  (20609-000, Qty :257) 

12.5%  Unstable  (24992-000,25.0%) 

9.3%  Noisy  (20609-000, Qty:292)  (24992-000,10.0%) 

6.3%  Short  (20609-000, Qty: 426) 

2.1%  Contaminated  (20609-000, Qty: 140) 

0.4%  Leaking  (20609-000, Qty:26) 

2.7%  Unknown  (20609-000, Qty:180) 


0.0% 

NR  Open  cathode  (24997-000, NR) 


Sources : 6 

50.3%  Low  Output  Power  (25015-000,21.0%),  Low  Power  &  High  Helix 
Current  (25015-000,45.0%),  Cathode-Decreasing  Emission 
(23185-037,35,0%),  Output  Power  Decrease-Cathode  Activity 
Degradation  (17950-030,21.0%)  (18800-001,50.8%),  Output 
Power  Decrease  &  Helix  Current  Increase  (17950-030,45.3%) 
(18800-001.28.2%),  Low  Power  Output  (23546-000, Qty: 6) 
(23546-001,22.0%;  (23546-001,39.0%),  Low  RF  Power 
(23546-000, Qty:120),  Gain  Variations  (23546-001,6.0%) 
(23546-001,11.0%) 

7,9%  High  Helix  Current  (25015-000,18.0%),  Helix  Current 

Increase  (17950-030,17.5%)  (18800-001,10.0%),  Excessive 
Helix  Current  (23546-000, Qty:ll) ,  Increased  Helix  Current 
(23546-000, Qty:2) 

7,0%  Windows  -  Leakage  (23185-037,2.0%),  Pressure  Leak  at 

Waveguide  Translation  (23546-000, Qty:19) ,  Output  Window 
Cracked  (23546-000, Qty:2) ,  Mechanical  Damage 
(23546-000, Qty:2),  Potting  Failure  (23546-000, Qty:140) , 
Cracked  Window  ^23546-001, 1.0%)  (23546-001,4.0%),  Oil  Leak 
(23546-001,4.0%)  (23546-001,3.0%),  Physical  Damage 
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3-254  Failure  Distribution  Summaries _ 

P«rt  Fiillurii  Norm  DatA 

Dasc.  Mocte/Mach  Dlst.  Dift,  Source  (a) /Details 


FMD91 


Tube, Electron, Microwave,  TWT  (continued) 
l^chanical  Failure  (continued) 

(235'16-001,2.0%)  (235<16-001,  11.0%),  Virtual  l«a)t 
(23546-001,1.0%)  (23546-001,4.0%),  Vacuum  Laal< 
(23546-001,3.0%) 

Open  Helix  8.4%  7.0%  Filament  Open/Short  (23185-037,14.0%),  Helix  -  Open 

(23185-037,  8.0%),  Open  Helix  (23546-000, Qty:  1) ,  Open  Helix 
Output  (23546-000, Qty !l50) ,  Open  Input  Helix  (23546-000, NR) 

Gun  Failure  6.3%  5.2%  Open  Heater  (23546-000, Qty:4)  (23546-000, Qty;15) ,  Low 

Cathode  Activity  (23546-000, Qty: 140) ,  Ion  Pump  Failure 
(23546-001,  1.0%)  (23546-001,  2.0%),  Gun  Failure 
(23546-001,4.0%)  (23546-001,5.0%),  Gun  Change 
(23546-001,  4.0%)  (23546-001,5.0%) 


Noise/Oacillatlons  3.4%  2.8%  Nolse/Osclllators  (25015-000,16.0%),  Oscixlations 

(23546-001,2.0%) 

Poor  Focus  3.2%  2.6%  Poor  Focus  (23546-000, Qty :120) 

Un)cnown  -  7.8%  Un)tnown  (17950-030,  16.2%)  (18800-001,  11.0%) 

(23546-000, Qty: 10)  (23546-001,1.0%)  (23546-001,1.0%) 
(23546-001,4.0%)  (23546-001,5.0%)  (23546-001,6.0%) 
(23546-001,20.0%) 

Induced  -  0.4*  Worltmanahip  (23546-001,2.0%)  (23546-001,3.0%) 


Other  (<%3) 

Magnetic  Strength  Change 
Attenuation  Change 
Arcing/Sparlting 

Abnormal  Saturation 
Collector  Failure 

Anode  Openned 
Connector  Failure 
Body  Current 

Power  Conditioner  Failure 
Electrode  Leaicage 
RF  L«a)cage 
Inoperative  Phaser 
Degaused  Magnet  Failure 
Grid-Cathode  Short 


9.0% 

1.8%  Magnets  -  Change  Strength  (23185-037,11.0%) 

1.7%  Attenuator-Change  Attenuation  (23185-037,10.0%) 

1.5%  Focus  Electronics  -  Arcing  (Anode  -  Case)  (23185-037,9.0%), 
Tube  .irolng  (23546-000, Qty: 2) 

1.2%  Saturation  Not  Nominal  (23546-001,2.0%)  (23546-001,12.0%) 

1.1%  Collectors-Open/Short  (23185-037,5.0%),  Collector  Shorted 
(23546-000, Qty: 2),  TWT  Collector  Potting  (23546-000, Qty:4) , 
Collector  Fault  (23546-001,1.0%)  (23546-001,1.0%) 

0.7%  Anode  Open  (23185-037,4.0%) 

0.3%  Connectors-Wear  (23185-037,2.0%) 

0.2%  Body  Current  (23546-001,  1.0%)  (23546-001,2.0%) 

0.1%  Electronic  Power  Conditioner  Failure  (23546-000, Qty:6) 

0.1%  Interelectrode  Lea)(sge  (23546-000, Qty:5) 

<0.1%  RF  Leakage  (23546-001,1.0%) 

<0.1%  Inoperative  Pliaser  (23546-000, Qty :  1) 

<0.1%  Degaused  Magnet  (23546-000, Qty:  1) 

<0.1%  Grid-Cathode  Short  (23546-000, Qty: 1) 
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FMD-91 

Part  Failure 
J'euc.  Mode/Mech 


Norm  Fall  Data 

Dlat.  Dlat.  Source ( n) /Detai In 


Failure  EXstribution  Summaries  3-255 


,  Electro;),  Modulator 
^..mioonductor  Failure 

50.9% 

44.2% 

IC  Failure 

19.0% 

16.5% 

Capacitor  Failure 

16.6% 

14.5% 

Resistor  Failure 

10.8% 

9.4% 

Connector  Failure 

2.1% 

1.9% 

Relay  Failure 

0.6% 

0.5% 

Un)<nown 

12.0% 

Induced 

1.1% 

Tube, Electron, Receiving 


Induced  — - —  <0.1% 

Other  - 100.0% 

Excessive  Heat  NR 

Gas  Evolvement  NR 

Gas  Cleanup  NR 


Tube, Electron, Submlnlature 

Induced 

-  90.0% 

Un)cnown 

-  10.0% 

Tu]3e,  Glmbal 

Loose 

100.0%  71,4% 

Induced 

-  14.3% 

Unlcnown 

-  14.3% 

Sources  1 1 

Diodes,  Rectlf'iets,  and  Transistors  (23546-001,44.2%) 
Hybrids  and  I.C.'s  (23546-001,16.5%) 

Capacitors  (23546-001,14.5%) 

Resistors  (23546-001,9.4%) 

Connectors-Electrlcal-  (23546-001, 1.9%) 

Relays,  Magnets,  Solenoids  (23546-001,0.5%) 

Unlcnown  (23546-001,1.9%)  (23546-001,2.7%)  (23546-001,7.4%) 
Terrplatas,  Printed  Wiring  Boards  (23546-001,1.1%) 


Sources : 1 

Envelope  degradat Ion-Excess  Heat  (24417-000, NR) 

Filament  /  Heater  Degradation-Excess  Heat  (24417-000, NR) 
Gas  Evolvement -Excess  Heat  (24417-000, NR) 

Gas  Cleanup  (24417-000, NR) 


Sources ; 1 

Degradation  (gm,  lh)c.  Ip,  etc.)  (24993-000,90.0%) 
Un)cnown  (24993-000,10.0%) 


Sources : 1 

Loose  (25101-000, Qty:2) ,  Internal  Failure  -  Loose 
(25101-000,  Qty: 3) 

Improper  Maintenance  -  Out  Of  Adjustment  (25101-000, Qty:l) 
Un)(noNn  (25101-000,  Qty;  1) 


Tubing, End 

Out  of  Adjustment 


Bro)cen 


Sources : 1 

63.6%  63.6%  Out  Of  Adjustment  -  Found  In  TI/PMCS/Insp 

(25 101-000, Qty ! 1) ,  Out  Of  Adjustment  -  Out  Of  Synch 
(25101-000, Qty; 13) 

27.3%  27.3%  Bro)cen/Damaged  (25101-000, Qty: 6) 


Bent /Dented /Warped 


9.1%  9.1%  Warped/Bent  -  Bro)cen/ Damaged  (25101-000, Qty;  1) , 

Collapsed/Bent  (25101-000, Qtyil) 
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Failure  Distribution  Summaries  FMD>91 


Part  Failure 

Dasc.  Mode/Meith 

Norm 

Dlat. 

Fall  Data 

Dlst.  Source (a) /Details 

Valve  (Sunrary) 

Leaking 

50.0% 

Seal/Gasket  Failure 

12.7% 

tUndlng/Sticking 

10.3% 

Aged/Deterlorated 

10.0% 

Spurloua/False  Operation 

9.0% 

Valvo  Actuator  Failure 

8.1% 

Valve 

Sources: 6 

Leaking 

44.0% 

24.6%  External  Leak  (24990-000,15.0%)  (24992-000,31.6%),  Passing 
(Internal)  (24990-000,60.0%),  Internal  Leak 
(24992-000,4.2%),  Leaking  (20609-000, Oty:2, 193) 

(2060 9-000, Qty:3B) 

Seal/Gasket  Failure 

14.9% 

8.3%  Improper  Sealing  (19542-000,12.5%),  Seal  Worn  Out 
(19542-  000,37.5%) 

Valve  Actuator  Failure 

12.1% 

6.8%  Valve  Actuators  (24996-000,81.2%) 

Opened 

8.8% 

4.9%  Open  (24992-000,29.5%),  Opened  (20609-000, Qty: 1) 

Closed 

7.8% 

4.4%  Close  (24992-000,26.2%),  Stuck  Closed  (.20609-000,  Qty :  1) 

Binding/St icking 

6.3% 

3.5%  Sticking  (24990-000,20.0%),  Bind  (24992-000,0.1%),  Binding 
(20609-000, Qty: 65) 

Degraded  Operation 

6.0% 

3.3%  Degraded  (24996-000,40.0%) 

Unknown 

35.4%  Unknown  (19542-000,12.5%)  (19542-000,25.0%) 

(20609-000,Qty!70)  (20609-000, Qty:2,  660)  (23038-001, Qty:'.) 
(24996-000,60.0%) 

Other  (<IS) 

S.8% 

Cracked/Fractured 

2.1%  Cracks  Or.  Body  (19542-000,  12.5%),  Cracked/Fractured 
(20609“000,Qty:2) 

Valve  Mechanism  Failure 

1.6%  Valve  Mechanism  (24996-000,  18.7%) 

Improper  Flow 

1.4%  Blocking  (24990-000,5.0%),  Improper  Flow 
(20609-000, Qty:201) 

Premature  Open 

1.4%  Premature  (24992-000,8.2%) 

Out  of  Adjustment 

1.0%  Out  of  Adjustment  (20609-000, Qty:333)  (20609-000, Qty:21) 

Worn 

0.9%  Worn  Out  (20609-000, Qty :328) ,  Fatigue  (20609-000, Qty:l) 

Intermittent  Operation 

0.2%  Intermittent  (20609-000, Qty:58)  (20609-000, Qty:2) 

No  Operation 

0.1%  No  Operation  (20609-000, Qty:50) 

Contaminated 

<0.1%  Contaminated  (20609-000, Qty: 33) 

Out  of  Spec. 

<0.1%  Out  of  Specification  (20609-000, Qty : 19) 

Noisy 

<0.1%  Noisy  (20609-000, Qty;8) 

Stuck  Open 

<0.1%  Stuck  Open  (20609-000, Qty: 6) 

Unstable  Operation 

<0.1%  Unstable  (20609-000, Qty :3) 

Shorted 

<0.1%  Short  (20609-000, Qty:2) 
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FMD-91 

Part  Failure 
Deac.  Mode/Mach 


Norm  Fall  Data 

Dlat.  Dlat.  Souroe(a) /Dotalla 


Failure  Distribution  Summaries  3-257 


Valve, Actuator 

Spurloua/False  Oper»t-, 

Unknown 


Valve, Air  Control 
Leaking 


Valve, By-Paas 

Premature  Operation 

Leaking 


Valve,  Check 
Closed 

Opened 


Valve, Check  &  Relief 
Aged/ Deteriorated 

Binding/Sticking 

Unknown 


Val ve , Check , PWR 
Leaking 


Valve, Control 
Closed 

Opened 


Valve, Core 

Seal/Gasket  Failure 

Induced 


Sources i 1 

Lon  100. Ot  90. Ot  Spurious  (24990-000,90.09) 

. -  10.09  Unknown  (24990-000,10.09) 


Sources  1 1 

IOC. 09  100.09  Cataatrophic-External  Leakaga  (10175-000,100.01) 
(18175-000, 100.09)  (18175-000, 100.09) 


Sources : 1 

70.09  70.09  Premature  Operation  (24992-000,70.09) 

30.09  30.09  External  Leak  (24992-000,30.09) 


Sources : 1 

50.0%  50.0%  Close  (24992-000,50.0%) 

50.0%  50.0%  Open  (24992-000,50.0%) 


Sources:! 

55.6%  50.09  Valve  Seat  Deterioration  (24993-000,50.0%) 

44.4%  40.0%  Poppets  Sticking  (Open  Or  Closed)  (24993-000,40.0%) 

-  10.0%  Unknown  (24993-000,10.0%) 


Sources : 1 

100.0%  100.0%  Catastrophic-Internal  Leakage  (18175-000,91.0%) 

(18175-000,91.0%)  (18175-000,92.09),  Catastrophic-External 
Leakage  (18175-000,8.0%)  (18175-000,  9.0%)  (18175-000,  9.0%) 


Sources ;  1 

50.0%  50.0%  Close  (24992-000,50.0%) 

50.0%  50.0%  Open  (24992-000,50.0%) 


Sources : 1 

100,0%  33.3%  Seals  Mom  -  Internal  Moisture  (25101-000, Qty:l) 

-  66.7%  Improper  Installation  -  Broken/Damaged  (25101-000, Qty:l) , 

Item  A)9use/Neglect  -  Broken/Damaged  (25101-000, Qty:l) 
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FMD-91 

P«rt  Kailura 

Desc .  Moda/Mech 

Norm 

Dist. 

Fail 

Cist. 

Data 

Source (s) /Details 

Valve, Fill  i  Check 

Opened 

50.0% 

50.0% 

Sources : 1 

Opno  (24992-000,50.0%) 

Cloaad 

50.0% 

50.0% 

Close  (24992-000,50.0%) 

Valve, Filling 

Sources : 2 

Leaking 

50.0% 

50.0% 

Extern, il  Leak  (24992-000,100.0%) 

Cracked/Fractured 

25.0% 

25.0% 

Cracked/Split-Loaking  Hydraulic.  Oil 

(2510,1-000, Qtyil) 

Bent/Dented/Warped 

25.0% 

25.0% 

Warped/Bent  -  Leaking  Hydraulic  Oil 

(25101-000,  Qty:l) 

Valve, Fuel 

Sources;! 

lieaking 

60.9% 

60.9% 

Internal  Leak  (24992-000,31.5%),  External  Leak 
(24992-000,30.0%) 

Opened 

15.8% 

tn 

CD 

Open  (24992-000,16.0%) 

Closed 

15.8% 

15.8% 

Close  (24992-000,16.0%) 

Binding/Sticking 

7,4% 

7.4% 

Bind  (24992-000,7.5%) 

Valve, Fuel, Main  Assembly 

Sources ; 1 

Opened 

50.0% 

50,0% 

Open  (24992-000,50.0%) 

Closed 

50.0% 

50,0% 

Close  (24992-000,50,0% 

Valve, Hydraulic  (Summary) 

Leaking 

77.2% 

Stuck  Closed 

5.9% 

Closed 

5.8% 

Opened 

5.8% 

Stuck  Open 

5.4% 

Valve, Hydraulic 

Unstable  Operation 

45.0% 

45.0% 

Sources:! 

Unstable  (20609-000, (}ty:9) 

Leaking 

20.0% 

20.0% 

Leaking  (20609-000, Qty: 4) 

Stuck  Closed 

15.0% 

15.0% 

Stuck  Closed  (20609-000, Qty:3) 

Stuck  Open 

5.0% 

5.0% 

Stuck  Open  (20609-000, Qty: 1) 

Out  of  Spec. 

5.0% 

5-0% 

Out  of  Specification  (20609-000, Qtyrl) 

Intermittent  Operation 

5.0% 

5.0% 

Intermittent  (20609-000, Qty:!) 

Improper  Flow 

5.0% 

5.0% 

Improper  Flow  (20609-000, Qty:l) 
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FMD-91 _ 

Part  Failure  Norm  Fail  Data 

Deac.  Mode/Mech  Dist.  Dist.  Source (s) /Details 


Valve, Hydraulic, Actuator 


Leaking 

75, 

.0% 

Opened 

10, 

.0% 

Closed 

10. 

,0% 

Corroded 

5. 

0% 

Sources : 1 

75.0%  External  Leak  (24992-000,75.0%) 
10.0%  Open  (24992-000,10.0%) 

10.0%  Close  (24992-000,10.0%) 

5.0%  Corroded  (24992-000,5.0%) 


Valve, Hydraulic, Ball 

Leaking 

54.2% 

Stuck  Open 

29.2% 

No  Operation 

8.3% 

Out  of  Spec. 

4.2% 

Noisy 

4.2% 

Sources:! 

54.2%  Leaking  (20609-000, Qty:  13) 

29.2%  Stuck  Open  (20609-000, Qty : 7) 

8.3%  No  Operation  (20609-000, Qty :2) 

4.2%  Out  of  Specification  (20609-000, Qty:l) 
4.2%  Noisy  (20609-000,Qty : 1) 


Valve, Hydraulic,  Bellows  Diaphragm 


Leaking  58.1% 
Cracked/Fractured  14.0% 
Intermittent  Operation  11.6% 
Out  of  Spec.  7.0% 
No  Operation  4.7% 
Stuck  Open  4.7% 


Other  (<%4) 

Displaced 

Noisy 

Stuck  Closed 
Unstable  Operation 


Valve, Hydraulic, Check 

Leaking  85.2% 

Stuck  Open  5.9% 

Cracked/Practured  3 . 6% 

Irn>roper  Flow  3.0% 

Intermittent  Operation  2.4% 


Other  (<%3) 

Stuck  Closed 

Out  of  Spec. 

Unstable  Operation 


Sources:! 

53.2%  Leaking  (20609-000, Qty : 25) 

12.8%  Cracked/Fractured  (20609-000, Qty:6) 
10.6%  Intermittent  (20609-000, Qty:5) 

6.4%  Out  of  Specification  (20609-000, Qty:3) 
4.3%  No  Operation  (20609-000, Qty:2) 

4.3%  Stuck  Open  (20609-000, Qty :2> 

8.5% 

2.1%  Displaced  (20609-000, Qty:l) 

2.1%  Noisy  (20609-000, Qty:l) 

2.1%  Stuck  Closed  (20609-000, Oty:l) 

2.1%  Unstable  (20609-000, Qty:l) 

Sources : 1 

80.9%  Leaking  (20609-000, Qty:144) 

5.6%  Stuck  Open  (20609-000, Qty:10) 

3.4%  Cracked/Fractured  (20609-000, Qty:6) 
2.8%  Improper  Flow  (20609-000, Qty. *5) 

2.2%  Intermittent  (20609-000, Qty:4) 

5,1% 

1.7%  Stuck  Closed  (20609-000, Qty:3) 

1.7%  Out  of  Specification  (20609-000, Qty;3) 
1.1%  Unstable  (20609-000,Qty:2) 
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Norm  Fail  Data 

Dist.  Dist.  Source(s) /Details 


3-260  Failure  Distribution  Summaries 

Part  Failure 
Desc.  Mode/Mech 

Valve, Hydraulic, Check  (continued) 

Other  (continued) 

Collapsed 

Valve, Hydraulic,  Gate  Shear 


Leaking  63.0% 
Stuck  Closed  16.3% 
Stuck  Open  9.3% 
Cracked/Fractured  4 . 1% 
Out  of  Spec.  3.8% 
Out  of  Adjustment  3.5% 


Other  (<%2) 

Intermittent  Operation 

Improper  Flow 

Breach 

Seized 

Valve,  Hydraulic, Glokje  Rotary 


Leaking  56.6% 
Stuck  Open  17.3% 
Stuck  Closed  12.7% 
No  Operation  7.5% 
Intermittent  Operation  5.8% 
Unknown  - 


Other  (<%5) 

Cracked/Fractured 

Out  of  Spec. 

Unstable  Operation 

Out  of  Adjustment 

Improper  Flow 

Valve, Hydraulic,  Manual 


Leaking 

50.0% 

Crackod/Fractured 

18.8% 

Unstable  Operation 

6.3% 

Out  of  Spec. 

6.3% 

Out  of  Adjustment 

6.3% 

0.6%  collapsed  (20609-000, Qty:l) 

Sources:! 

61.5%  Leaking  (20609-000, Qty:216) 

16.0%  Stuck  Closed  (20609-000, Qty:56) 

9.1%  Stuck  Open  (20609-000, (Jty:32) 

4.0%  Cracked/Fractured  (20609-000, Qty:14) 
3.7%  Out  of  Specification  (20609-000, Qty: 13) 
3.4%  Out  of  Adjustment  (20609-000, Qty:12) 

2.3% 

0.9%  Intermittent  (20609-C00,Qty :3) 

0.6%  Improper  Flow  (20609-000, Qty :2) 

0.6%  Breach  (20609-000, Qty :2) 

0.3%  Seized  (20609-000, Qty:l) 

Sources : 1 

48.0%  Leaking  (20609-000, Qty: 98) 

14.7%  Stuck  Open  (20609-000, Qty:30) 

10.8%  Stuck  Closed  (20609-000, Qty:22) 

6.4%  No  Operation  (20609-000, Qty: 13) 

4.9%  Intermittent  (20609-000, Qty : 10) 

0.5%  Unknown  (20609-000, Qty: 1) 

14.7% 

3.9%  Cracked/Fractured  (20609-000, Qty :8) 

3.4%  Out  of  Specification  (20609-000, Qty:7) 
3.4%  Unstable  (20609-000, Qty:7) 

2.5%  Out  of  Adjustment  (20609-000, Qty:5) 

1.5%  Improper  Flow  (20609-000, Qty :3) 

Sources : 1 

47.1%  Leaking  (20609-000, Qty: 8) 

17,6%  Cracked/Frautured  (20609-000, Qty :3) 

5.9%  Unstable  (20609-000, Qty;l) 

5.9%  Out  of  Specification  (20609-000, Qty:l) 
5.9%  Out  of  Adjustment  (20609-000, Qty:l) 


ReliabUity  Analysis  Center  (RAC)  •  201  Mill  St.,  Rome,  NY  13440  •  315-337-0900 
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Part  Failure 
Deac.  Mode/Mech 


_ Failure  Distribution  Summaries  3-261 

Norm  Fall  Data 

Dlat.  Dlst.  Source(8) /Detalla 


Valve, Hydraulic, Manual  (continued) 


Noiay  6.3%  5.9%  Noisy  (20609-000, Oty:l) 

No  Operation  6.3%  5.9%  No  Operation  (20609-000, Qty:l) 

Unlinouii  -  5.9%  Unicnown  (20609-000, Qty:  1) 


Valve, Hydraulic, Needle 


Out  uf  Spec. 

66.7% 

Stuck  Open 

16.7% 

l.eaklng 

16.7% 

Valve, Hydraulic, P lug 

Leaking 

30.4% 

Stuck  Closed 

21.7% 

Out  of  Adjustment 

17.4% 

No  Operation 

13.0% 

Out  of  Spec. 

8.7% 

Improper  Flow 

8.7% 

Other  (<%5) 

Stuc)«  Open 

Intermittent  Operation 


Sources:! 

66.7%  Out  of  Specification  (20609-000, Qty :8) 
16.7%  Stuclc  Open  (20609-000, 0ty:2) 

16.7%  Leaking  (20609-000, Qty:2) 

Sources : 1 

2R.0%  Leaking  (20609-000, Qty:7) 

20.0%  Stuck  Closed  (20609-000, Qty sS) 

16,0%  Out  of  Adjustment  (20609-000, Qty:4) 
17.0%  No  Operation  (20609-000, Qty :3) 

8.0%  Out  of  Specification  (20609-000, Qty :2) 
8.0%  In^roper  Flow  (20609-000, Qty :2) 

8.0% 

4.0%  Stuck  Open  (20609-000, Qty: 1) 

4,0%  Intermittent  (20609-000, Qty:l) 


Valve, Hydraulic, Relief  Sources:! 

Leaking  100.0%  72.7%  Leaking  (20609-000, Qty: 8) 

Unknown  -  27.3%  Unknown  (20609-000, Qty:3) 

Valve, Hydraulic, Servo  Sources:! 

Leaking  60.0%  60.0%  Leaking  (20609-000, Qty:12) 

No  Operation  20.0%  20.0%  No  Operation  (20609-000, Qty :4) 

Unstable  Operation  10,0%  10.0%  Unstable  (20609-000, Qty:2) 

Stuck  Closed  10.0%  10.0%  Stuck  Closed  (20609-000, Oty:2) 


ReliabUity  Analysis  Center  (RAC)  •  201  MiU  St.,  Rome,  NY  13440  •  315-337-09C0 


FMD-91 


3-262  Failure  Distribution  Summaries 


Par\:  Failure 

lie  sc.  Mode/Mecb 

Norm 
Dlst . 

Fall  Data 

Dlst.  Source (3) /Details 

Valve, Hydraulic,  Solenoid 

Stuck  Closed 

100.0% 

Sources  si 

100.0%  Stuck  Closed  (20609-000, Qty:2) 

Valve, Ignit ion 

Closed 

50.0% 

Sources :1 

50.0%  Close  (24992-000,72.5%) 

Leaking 

34.5% 

34.5%  External  Leak  (24992-000,50.0%) 

Opened 

15.5% 

15.5%  Open  (24992-000,22.5%) 

Valve, Interconnect 

Leaking 

53.0% 

Sources:! 

53.0%  External  Leak  (24992-000,53.0%) 

Opened 

23.5% 

23.51  Open  (24992-000,23.5%) 

Closed 

23.5% 

23.5%  Close  (24992-000,23.5%) 

Valve, Manual  Control 

Leaking 

91.0% 

Sources :2 

91.7%  Leak  (24992-000,83.3%),  External  Leakage  (18175  300,100.0%) 
(18175-000,100.0%)  (18175-000,100.0%) 

Mechanical  Failure 

8.4% 

8.4%  Mechanical  Failure  (24992-000,16.7%) 

Valve, Motor  Control 

Leaking 

65.3% 

Sources:! 

65.3%  Catastrophic-External  Leakage  (18175-000,57.0%) 

(18175-000,62.0%)  (18175-000,77.0%) 

Plugged 

34.7% 

34.7%  Catastrophic-Plugged  (18175-000,23.0%)  (18175-000,38.0%) 
(18175-000,43.0%) 

Valve, Oil 

Leaking 

66.7% 

Sources : 1 

28.6%  Leaking  Hydraulic  011  (25101-000, Qty:2) 

Seal/Gasket  Failure 

33.3% 

14.3%  Seals  Worn  -  Leaking  Hydraulic  Oil  (25101-000, Qty: 1) 

Induced 

Unknown 

42.9%  Abnormal  Operation  (25101-000, Qty : 1) ,  Improper  Installation 
-  Leaking  Hydraulic  Oil  (25101-000, Qty:l) ,  Improper 

Maintenance  -  Leaking  Hydraulic  011  (25101-000, Qty:l) 

14,3%  Unknown  (25101-000, Qty: 1) 

Valve, Operator, Electric  Motor 
Degraded  Operation 

30.0% 

Sources : 1 

30.0%  Degraded  (18175-000,60.0%) 

Premature/Delayed  Actuation 

30.0% 

30.0%  Degraded  -  Premature  Or  Delayed  Actuation  (18175-000,60.0%) 

Spurious  Opening 

21.0% 

21.0%  Catastrophic-Spurious  Opening  (18175-000,21.0%) 

(10175-000,21.0%) 

Spurious  Closing 

19.0% 

19.0%  Catastrophic-Spurious  Closing  (18175-000,19.0%) 

(18175-000,19.0%) 
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FMD-91 _ 

Part  Failure  Norm 

Oesc.  Mode/Mech  Dlst. 


Valve, Operator, Electric  Motor, Comoosite 


Premature/Delayed  Actuation 

60.0% 

Spurious  Opening 

20.0% 

Spurious  Closing 

20.0% 

Valve, Operator, Electric  Solenoid 
Spurious  Closing 

65.0% 

Spurious  Opening 

20.0% 

Prematuro/Delayed  Actuation 

15.0% 

Fail  Data 

Diet  Source (a) /Details 


Sources;! 

60.0%  Degraded  -  Premature  Or  Delayed  Actuatiou  (18175-000,60.0%) 
20.0%  Catastrophic-Spurious  Opening  (18175-000,20.0%) 

20.0%  Catastrophic-Spurious  Closing  (18175-000,20.0%) 


Sources : 1 

57.2%  Catastrophic-Spurious  Closing  (18175-000,20.0%) 

(18175-000,65.0%)  (18175-000,65.0%)  (18175-000,  68.0%) 
(18175-000, 68.0%) 


17.6%  Catastrophic-Spurious  Opening  (18175-000,4.0%) 

(18175-000,4.0%)  (18175-000,20.0%)  (18175-000,30.0%) 
(18175-000,30.0%) 


13.2%  Degraded  -  Premature  Or  Delayed  Actuation  (18175-000,5.0%) 
(18175-000,5.0%)  (18175-000,28.0%)  (18175-000,28.0%) 


Induced 


12.0%  Degraded  -  Premature  Or  Delayed  Acutation  (18175-000,60.0%) 


Valve, POW 
Lea)clng 


Sources : 1 

96,7%  96.7%  Lea)cing  Internal  or  External  (25464-000, Qty:l) 

(25464-000,  Qty:28) 


Drift 


3.3%  3.3%  Fluctuates,  Unstable  or  Errati  (25464-000, Qty:l) 


Valve, Pilot 
Closed 

Opened 


Sources : 1 

50.0%  50.0%  Close  (24992-000,50.0%) 

50.0%  50.0%  Open  (24  9  92  -000,50.0%) 


Valve, Pneumatic  (Summary) 


Brojcen  22 . 1% 
LeaJcing  20.0% 
Opened  16.6% 
Closed  16.6% 
Spurious  Opening  12.4% 
Spurious  Closing  12.4% 


Valve, Pneumatic 

Spurious  Opening 

Spurious  Closing 

Prnmature/Delayed  Actuation 
Ir.duced 


Sources : 1 

46.4%  42.5%  Catastrophic-Spurious  Opening  (18175-000,42.0%) 

(18175-000,43.0%) 

44,8%  41.0%  Catastroi^lc-SpurlouB  Closing  (18175-000,40.0%) 

(18175-000,42.0%) 

8.7%  8.0%  Degraded  -  Premature  Or  Delayed  Actuation  (18175-000,16.0%) 

-  8.5%  Degraded  -  Premature  Or  Delayed  Actuation  (18175-000,17.0%) 
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Part  Failure  Norm  Fall  Data 

D«ac.  Mode/Meoh  Dlat.  Dlst.  Source (a) /Details 


Valve, Pneumat Ic,  Actuator 

Spurious  Closing 

35.3% 

Sources:! 

33.5%  Catastrophic-Spurious  CJosing 
(18175-000,47.0%) 

(18175-000, 

20.0%) 

Spurious  Opening 

33.2% 

31.5%  Catastrophic-Spurious  Opening 
(18175-000,43.0%) 

(18175-000, 

20.0%) 

Premature/Delayed  Actuation 

31.6% 

30.0%  Degraded  -  Premature  Or  Delayed  Actuation 

(18175-000,60.0%) 

Induced 

5.0%  Degraded  -  Premature  Or  Delays 

d  Actuation 

(18175-000, 10.0%) 

Valve , Pneumat io, Actuator, Diaphragm 

Spurious  Opening  50.0% 

Spurious  Closing  50.0% 

Induced  - 


Sources : 1 

50.0%  Catastrophic-Spurious  Opening  (18175-000,43.0%) 

50.0%  Catastrophic-Spurious  Closing  (18175-000,43.0%) 

<0.1%  Degraded  -  Premature  Or  Delayed  Actuation  (18175-000, NR) 


Valve, Pneumatic, Actuator, Diaphragm  Spring  Opp  Sources:! 

Spurious  Opening  50.2%  41.2%  Catastrophic-Spurious  Opening  (18175-000,40.0%) 

(18175-000,40.0%)  (13175-000,40.0%)  (18175-000,40.0%) 
(18175-000,40.0%)  (18175-000,47.0%) 

Spurious  Closing  49.8%  40.8%  Catastrophic-Spurious  Closing  (18175-000,40,0%) 

(18175-000,40.0%)  (18175-000,40.0%)  (18175-000,40.0%) 
(18175-000,40.0%)  (18175-000,45.0%) 

Induced  *  - -  18.0%  Degraded  -  Premature  Or  Delayed  Actuation  (18175-000,8.0%) 

(18175-000,20.0%)  (18175-000,20.0%)  (18175-000,20.0%) 
(18175-000,20.0%),  Degraded  -  Premature  Or  Delayed  Acuation 
(16175-000,20.0%) 


Valve,Pneumatlc, Actuator, Double  Action  Piston  Sources:! 


Spurious  Opening  50.0%  42.0%  Catastrophic-Spurious  Opening  (18175-000,42.0%) 

Spurious  Closing  50.0%  42.0%  Catastrophic-Spurious  Closing  (18175-000,42.0%) 

Induced  -  16.0%  Degraded  -  Premature  Or  Delayed  Actuation  (18175-000,16.0%) 


Valve, Pneumatic, Actuator, Self  Operated 
Spurious  Position  Change  100.0% 


Sources : 1 

70.0%  Catastrophic-Spurious  Position  Change  (18175-000,70.0%) 


Induced 


30.0%  Degraded  -  Premature  Or  Delayed  Actuation  (18175-000,30.0%) 


Valve, Pneumat Ic, Ball 
Lea)(lng 

Stuc)c  Open 

No  Operation 

Intermittent  Operation 


Sources:! 

40.0%  40.0%  Lea)clng  (20609-000, Qty: 2) 

20.0%  20.0%  Stuc](  Open  (20609-000, Qty:  1) 

20.0%  20.0%  No  Operation  (20609-000, Qty:l) 
20.0%  20.0%  Intermittent  (20609-000, Qty :1) 
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Part  Failure 
Dttsc .  ;«Iocle/Mech 


Norm  Fail  Data 

Dlat.  Diat.  Source (a) /Details 


Failure  Distribution  Summaries  3-265 


Valve,Pneumatlc, Bellows  Diaphragm 


Leaking  70.9% 
Out  of  Spec.  9.9% 
Stuck  Open  6 . 9% 
No  Operation  5.9% 
Stuck  Closed  3.9% 
Crackcd/Fractured  2.5% 


Other  (<%3) 

Intermittent  Operation 

Breach 

Spurious/False  Operation 
Displaced 


Sources :  1 

68.2%  Leaking  (20609-000, Qty : 1^4) 

9.5%  Out  of  Specification  (20609-000, Qty!20) 
6.6%  Stuck  Open  (20609-000, Qty:14) 

5.7%  No  Operation  (20609-000, Qty: 12) 

3.8%  Stuck  Closed  (20609-000, Qty ;8) 

2.4%  Cracked/Fractured  (20609-000, Qty :S) 

3.8% 

1.4%  Intermittent  (20609-000, Qty:3) 

1.4%  Breach  (20609-000, Qty:3) 

0.5%  false  Response  (20609-000, Qty; 1) 

0,5%  Displaced  (20609-000, Qty :1) 


Valve, Pneumatic, Bleed  Sources:! 

Closed  50.0%  50.0%  Close  (24992-000,50.0%) 

Opened  50.0%  50.0%  Open  (24992-000,50.0%) 


Valve, Pneumat ic, Check 

Leaking 

57.9% 

Stuck  Open 

15.8% 

Out  of  Adjustment 

7.9% 

No  Operation 

7.9% 

Stuck  Closed 

5.3% 

Spurious/False  Operation 

2.6% 

Displaced 

2.6% 

Unknown 

Sources : 1 

56.4%  Leaking  (20609-000, Qty:22) 

15.4%  Stuck  Open  (20609-000, Qty: 6) 

7.7%  Out  of  Adjustment  (20609-000, Qty:3) 
7.7%  No  Operation  (20609-000, Qty :3) 

5.1%  Stuck  Closed  (20609-000, Qty :2) 

2.6%  False  Response  (20609-000, Qty:l) 
2.6%  Displaced  (20609-000, Qty:lj 
2.6%  Unknown  (20609-000, Qty: 1) 


Valve, Pneumatic, Gate  Shear 


Leaking  62.5% 
Stuck  Open  17,5% 
Out  of  Spec.  10.0% 
Stuck  Closed  5.0% 
Out  of  Adjustment  5.0% 
Unknown  - 


Other  (<%4) 

Unstable  Operation 


Sources : 1 

55.6%  Leaking  (20609-000,Qty;25) 

15.6%  Stuck  Open  (20609-000, Qty: 7) 

8.9%  Out  of  Specification  (20609-000, Qty: 4) 
4.4%  StucJc  Closed  (20609-000, Qty :2) 

4.4%  Out  of  Adjustment  (20609-000, Qty ;2) 
2.2%  Unknown  (20609-000, Qty: 1) 

8.9% 

2.2%  Unstable  (20609-000, Qty:l) 
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Part  Failure 

Oesc ,  Mode/Mech 

Norm 

Diet. 

Fall 

Diet. 

Valve, Pneumatic, Gate  Shear 
Other  (continued) 

(continued) 

No  Operation 

2.2% 

Improper  Flow 

2.2% 

Cracked/Fractured 

2.2% 

Val'/e,  Pneumatic, Globe  Rotary 
Leaking 

65.2% 

56.2% 

Stuck  Closed 

11.1% 

9.5% 

Out  of  Spec. 

10.2% 

8.8% 

Stuck  Open 

7.0% 

6.0% 

Unstable  Operation 

6.6% 

5.7% 

Other  (<%5) 

13.8% 

Seized 

3.2% 

Out  of  Adjustment 

3.2% 

No  Operation 

3.2% 

Cracked/Fractured 

2.1% 

Intermittent  Operation 

1.8% 

Corroded 

0.4% 

Valve, Pneumat Ic , Needle 

Stuck  Closed 

50.0% 

50.0% 

Spurious/False  Operation 

50.0% 

50.0% 

Valve, Pneumat Ic, Plug 

Leaking 

60.0% 

60.0% 

Stuck  Open 

40.0% 

40.0% 

Valve, Pneumatic, Pressure  Regulator 
Cloacd 

50.0% 

50.0% 

Opened 

50.0% 

50.0% 

0«ta 

Sourc«(a)  /D«call9 


No  Operation  (20609-000, Qtyrl) 
Improper  Flow  (20609-000, Qty:l) 
Cracked/Fractured  (20 60 9-00 0 , Qty : 1 ) 


Sources : 1 

Leaking  (20609-000, Qty!l59) 

Stuck  Closed  (20609-000, Oty:27) 

Out  of  Specification  (20609-000, Qty:25) 
Stuck  Open  (20609-000, Qty:17) 

Unstable  (20609-000, Qty: 16) 

Seized  (20609-000, Oty:  9) 

Out  of  Adjustment  (20609-000, Qty:9) 

No  Operation  (20609-000, Qty ;9) 
Cracked/Fractured  (20  60 9- 000 , Qty ; 6 ) 
Intermittent  (20609-000, QtysS) 

Corroded  (20609-000, Qty:l) 


Sources : 1 

Stuck  Closed  (20609-000, Qty:l) 
False  Response  (20609-000, Qtyil) 


Sources : 1 

Leaking  (20609-000,Qty;3) 
Stuck  Open  (20609-000, Qty:2) 


Sources:! 

Close  (24992-000,50.0%) 
open  (24992-000,50.0%) 
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P«rt  Failure 

D«sc.  Mode/Mech 

Norm 
Dlst . 

Pail  Data 

Dlst.  Source (s) /Details 

Valve, Pnaumat Ic, Purge, Stem 
Broken 

Inducod 

100.01 

Sources !l 

66,7%  Broken/Damaged  (25101-000, Qty:l) ,  Broken  Damaged 
(25101-000, Qtyil) 

33.3%  Dropped  -  Broken/Damaged  (25101-000, Qty:l) 

Valve,  Pressure  Test 

Opened 

68.  SI 

Sources : 1 

68.5%  Open  (24992-000,68.5%) 

Leaking 

21.51 

21.5%  External  Leak  (24992-000,12.5%),  Internal  Leak 
(24992-000,9.0%) 

Closed 

10.01 

10.0%  Close  (24992-000,10.0%) 

Valve, Prevalve 

Opened 

SO.0% 

Sources:! 

50.0%  Open  (24992-000,50.0%) 

Closed 

50.01 

50.0%  Close  (24992-000,50.0%) 

Valve, Regulator 

Leaking 

53.0% 

SOUITCO  S  a  X 

53.0%  External  Leak  (24992-000,53.0%) 

Opened 

23.5% 

23.5%  Open  (24992-000,23.5%) 

Closed 

23.5% 

23.5%  Close  (24992-000,23,5%) 

Valve, Relief  (Summary) 

Premature  Open 

58.3% 

Leaking 

17.0% 

Drift 

13,5% 

Mechanical  Failure 

9.2% 

Open  -  Close 

2.0% 

Valve, Relief 

Sources: 2 

Premature  Open 

85.0% 

85.0% 

Premature  (24992-000,70.0%),  Catastrophic-Premature  Open 
(18175-000,100.0%) 

Leaking 

15.0% 

15.0% 

External  Leak  (24992-000,30.0%) 

Valve,  Relief,  Pressure 

Sources:! 

Drift 

30.8% 

30.8%  Drift  (24992-000,69.0%) 

Leaking 

30.8% 

30.8%  Leak  (24992-000,69.0%) 

Mechanical  Failure 

30.8% 

30.8%  Mechanical  Failure  (24992-000,69.0%) 

Open  -  Close 

7.7% 

7.7%  Open  -  Close  (24992-000,17.2%) 
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P«rt  Failura  Norm  Full  Data 

D«ac.  Moda/Maoh  Olat.  Dlat.  Source (a) /Data 11« 


Valva,Rallof,  Tharmal 


Drift 

45.4% 

45.4% 

Laakin? 

45.4% 

45.4% 

Mechanical  Failure 

9.2% 

9.2% 

"alva, Safety 

Premature  Open 

100.0% 

100.0% 

Valve, Sequence 

Leaking 

61.5% 

61.5% 

Opened 

16.0% 

16.0% 

Closed 

16.0% 

16.0% 

Binding/St  ickinrf 

6.5% 

6.5% 

Valve,  Servo 

Electrical 

Failure 

40.0% 

40.0% 

Mechanical 

Failure 

40.0% 

40.0% 

Leak! ng 

20.0% 

20.0% 

Valve, Solenoid 

Mechanical  Failure 

50.0% 

50.0% 

Electrical  Failure 

25.0% 

25.0% 

Leaking 

25.0% 

25.0% 

Valve, Throt t 1 Ing, Bipropel 1 

Closed 

57.9% 

57.9% 

Leaking 

23.6% 

23.6% 

Opened 

18.5% 

18.5% 

Valve, Vent 

Opened  50.0%  50.0% 

Cloaed  50.0%  50.0% 


Sourcea i 1 

Drift  (24992-000,45.4%) 

Laalc  (24992-000,45.4%) 

Mechanical  Falluar  (24992-000,  9.2%) 


Sourcea tl 

Cataatrophic-Pramatura  Open  (18175-000,100.0%) 


Sourcea:! 

Internal  Lea)c  (24992-000,31.5%),  External  Lea)( 
(24992-000,30.0%) 

Open  (24992-000,16.0%) 

Close  (24992-000,16.0%) 

Bind  (24992-000,6.5%) 


Sources : 1 

Electrical  (24992-000,40.0%) 
Mechanical  (24992-000,40.0%) 
Leak  (24992-000,20.0%) 


Sources:! 

Mechanical  (24992-000,50.0%) 
Electrical  (24992-000,25.0%) 
Leak  (24992-000,25.0%) 


Sources:! 

Close  (24992-000,73.5%) 

External  Leak  (24992-000,30.0%) 
Open  (24992-000,23.5%) 


Sources : 1 

Open  (24992-000,50.0%) 
Cloae  (24992-000,50.0%) 
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Part  Failure 

Desc.  Mode/Meoh 

No  rm 
Dlst . 

Fall  Data 

Dlat.  Source (s) /Details 

Vibrator 

Contact  Failure 

80.0% 

Sources  i,l 

80.0%  Contact  Failures  (24993-000,80.0%) 

Spring  Failure 

15.0% 

15.0%  Spring  Fatigue  (24993-000,15.0%) 

Opened 

5.0% 

5.0%  Open  Minding  (24993-000,5.0%) 

Vldlcon 

Sources ; 1 

Induced 

-  <0.1%  Degradation  (22540-000, NR) 

Other 

-  100.0% 

Seal/Gaskot  Failure 

NR 

Deterioration  of  Seal  (22S4C-000,NR) 

Cracked/Fractured 

NR 

Microcracks  In  Tube  Envelope  (22540-000, NR) 

Contaminated 

NR 

Contaminated  Internal  Tube  Environment  (22540-000, NR) 

Open  Filament 

NR 

Open  Filament  (22540-000, NR) 

Image  Lag 

NR 

Image  Lag  (22540-000, NR) 

Blooming 

NR 

Blooming  (22540-000, NR) 

Washer, Key 

Sources : 1 

Loose 

40.0% 

40.0%  Loose  Screw(s)  -  Excessive  Play  (25101-000, Qty:2) 

Excessive  Play 

40.0% 

40.0%  Excessive  Play  (25101-000, Qty:l) ,  Broken/Separated  - 
Excessive  Play  (25101-000, Qty:l) 

Out  of  Adjustment 

20.0% 

20.0%  Out  Of  Adjustment  -  Binding/Sticking  (25101-000, Qty:!) 

Washer, Lock 

Sources : 1 

Loose 

50.0% 

20.0%  Loose  Nut(s)  -  Abnormal  Operation  (25101-000, Qty :2) 

Cracked/Fractured 

25.0% 

10.0%  Cracked/Spllt-Broken/Damaged  (25101-000, Qty:l) 

Broken 

25.0% 

10.0%  Broken/Separated  -  Abnormal  Operation  (25101-000, Qty:l) 

Induced 

60.0%  Fell  Off  Or  Lost  -  Missing  (2S101-000,Qty :1) ,  Improper 
Maintenance  -  Missing  (25101-000, Qty:l) ,  Improper 
Installation  -  Missing  (25101-000, Qty:l)  (2S101-0O0,Qty:l) , 
Inproper  Installation  -  Fnd  In  TI/PMCS/INSP 
(25101-000, Qty:l) ,  Improper  Maintenance  -  Broken/Damaged 
(25101-000, Qty; 1) 

Wlieel  Sources:! 

Broken  71.4%  55.6%  Broken/Osmsged  (25101-000, Qty: 1) ,  Part  St ruck /Damaged  - 

Broken /Damaged  (25101-000, Qty:3) ,  Part  St ruck /Damaged  - 
Inop/Unservlceeble  (25101-000, Qty:l) 

Bent/Dented/Warped  28.6%  22.2%  Collapsed/Bent  (25101-000, Qty:l) ,  Warped/Bent  - 

Collapsed/Bent  (25101-000, Qty:l) 

Unknown  -  11.1%  Unknown  (25101-000,  Qty;l) 

Induced  -  11,1%  Improper  Operatoln  -  Collapsed/Bent  (25101-000, Qty:l) 
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Part  FaUure  Norm  Fall  Data 

Dasc,  Mode/Mach  Dlat.  Diat.  Sourc«(a) /Datalla 


Whaal  Aanambly 


Bant/Dentad/Warpad 

73.5% 

71.%% 

Worn 

20.  C% 

20.0% 

Cut/Scarrad/Puncturad 

2.9% 

2.9% 

Brokan 

2.9% 

2.9% 

Unknown 

2.9% 

Sourcasil 

Collapaad/Bant  (25101-Q00,0ty :1)  (25101-000,Qty:4) 
(25101-000,Qcy:20) 

Worn  Out  (25101-000, Qcy:6) ,  Worn  -  Worn  Out 
<25101-000, 0ty:l) 

Cut/Scrapad  (25101-000, Qty:l) 

Miaslnq  Rubbar  (25101-000,  Qty.l) 

Unknown  (25101-000, Qty:l) 


Whaal.Ralnf oread 

Sources:! 

Brokan 

65.1% 

57.1%  Brcken/Damagad  (25101-000, Oty:l)  (25101-000, Qty:l) 

(25101-000, Qty: 2)  (25101-000, Qty: 12) ,  Part  Struck/Damaged  - 
Broken/Damagad  (25101-000, Qty:ll) ,  Part  St ruck /Damaged  - 
Inop/Unservlcaable  (25101-000,0ty;l) 

Bant/Dantad/Warpad 

32.6% 

28.6%  Collapaad/Bant  (25101-000, Qty!4)  (25101-000, Qty:4) 
(25101-000, Qty *.5) ,  Warped/Bent  -  Broken/Damaged 
(25101-000,  Qty:  1) 

Cut /Soar red/Punctured 

2.3% 

2.0%  Cut -Leaking  Air  (25101-000, Qty: 1) 

Induced 

6.1%  Caused  By  Other  Fallure-Inop/Unserviceable 

(25101-000,Qty:l),  Caused  By  Other  Fallure-Collapsed/Bent 
(25101-000, Qty :1),  Item  Abuse/Neglect  -  Collapsed/Bent 
(25101-000,  Qty  :1) 

Unknown 

— — - 

6,1%  Unknown  (25101-000, Qty: 1)  (25101-000, Qty:2) 

Wheel, Susp, Grp/Actuatr 

Sources:! 

Crackad/Fracturad 

79.1% 

63.1%  Cracked  Wold-Cracked  (25101-000, Qty:2) ,  Cracked 

(25101-000,0ty:l)  (25101-000, Qty:3)  (25101-000, Qty:44) , 
Normal  Operator  Failure  -  Cracked  (25101-000, Qty:2) ,  Poor 
Design  -  Cracked  (25101-000, Oty:l) 

Binding/Sticking 

9.0% 

7.1%  Blndlng/Stlcklng  (25101-000, Qty;3) ,  Internal  Failure  - 
Binding/Sticking  (25101-000, Qty.l)  (25101-000, Qty:2) 

Broken 

3.0% 

2.4%  Broken/Damaged  (25101-000, Qty.l) ,  Studs  Broken  -  Broken 
Bolt(s)  (25101-000,  Qty.l) 

Corroded 

3.0% 

2.4%  Corroded-Inop/Unsarviceable  (25101-000, Qty:2) 

Creep 

3.0% 

2.4%  Internal  Failure  -  Creep  (25101-000, Qty:l) ,  Creep 
(25101-000, Qty: 1) 

Skipping 

3.0% 

2.4%  Internal  Failure  -  Skips  (25101-000, Qty;l) ,  Skips 
(25101-000,  Qty:  1) 

Induced 

10,7%  Lack  Of  Btalntanance  -  Noisy  (25101-000, Qty;l) ,  Poor  Design 
-  Uolay  (25101-000, Qty: 1) ,  Improper  Installation  -  Stripped 
Gear /Spline  (25101-000,  Qty:  7) 

Unknown 

4.8%  Unknown  (25101-000, Qty: 1)  (25101-000, Qty:l) 

(25101-000, Qty :1)  (25101-000, Qty: 1) 

Other  (<%3) 

4.8% 

Out  of  Adjustnient 

1.2%  Out  Of  Adjustment  -  Blndlng/Stlcklng  (25101-000, Qty :1) 

No  Operation 

1.2%  Poor  Design  -  Inop/Unsarvlceable  (25101-000, Qty.l) 
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Part  Failure 

Desc .  Mode/Msch 

Norm 
Dlst . 

Fail 

Dlst. 

Wheel,  Susp,Grp/Actuatr  (continued) 
Other  (continued) 

Noisy 

1.2% 

Excessive  Play 

1.2% 

Window 

Cracked/Fractured 

50.  Ot 

40.0% 

Bent / Dented/Warped 

Induced 

50.0% 

40.0% 

20.0% 

Window, Optical 

Induced 

100.0% 

Worm  Shaft  Assembly 

Excessive  Play 

29.1% 

26.7% 

Broken 

23.6% 

21.7% 

Bent / Dent ed/Warped 

14.5% 

13.3% 

Loose 

12.7% 

11.7% 

Out  of  Adjustment 

10.9% 

10.0% 

Blndlng/Stlcklng 

7.3% 

6.7% 

Worn 

1.8% 

1.7% 

Unknown 

8.3% 

Out* 

Source (■) /Detail* 


Noisy  (25101-000, Qty:l) 

Worn  -  Excessive  Play  (25101-000, Qty:l) 


Sources:! 

Croacked  (25101-000, Qty:l) ,  Window  -  Part  Struck/Damaged  - 
Cracked  (25101-000,  Qty:l) 

Warped/Bent  -  Leaking  Nitrogen  (25101-000, Qty: 2) 

Vibration  -  Missing  (25101-000, (Jty:  1) 


Sources : 1 

Item  /buse/Neglect  -  Broken/Damaged  (25101-000,  Qty: 1) ,  Lack 
Of  Maintenance  -  Internal  Moisture  (25101-000, Qty:l) 


Sourc  as :  1 

Excessive  Play  (25101-000, Qty:l)  (25101-000, Qty:l) 

(25101-000, Qty: 2) ,  Worn  -  Excessive  Play  (25101-000, Qty:2) 
(25101-000, Qty:£) ,  Worn  Shaft/Keyway  -  Excessive  Play 
(25101-000, Qty;  1)  (25101-000, Qty:2) ,  Irtpropor  Adjustment  - 
Excessive  Play  (25101-000, Qty: 1) 

Broken/Damaged  (25101-000, Qty:l)  (25101-000, Qty ;1) 
(25101-000,Qty:l)  (25101-000, Qty:l)  (25101-000,  Qty:8) , 
Brcken/Separated  -  Inop/Unservlceable  (25101-000, Qty:l) 

Warped/Bent  -  Blndlng/Stlcklng  (25101-000,  Qty: 1) 

(25101-000, Qty; 1)  (25101-000, Qty:3) ,  Warped/Bent  -  Excessive 
Play  (25101-000, Qty:l)  (25101-000, Qty;l) ,  Collapsed/Bent 
(25101-000,Qty;l) 

Worn  -  Loose  (25101-000, Qty:  1) ,  Loose  (25101-000, Qty;l) 
(25101-000, Qty :1)  (25101-000, Qty:4) 

Out  Of  Adjustment  -  Blndlng/Stlcrlng  (25101-000, Qty:l) ,  Out 
Of  Adjustment  -  Excessive  Play  (25101-000, Qty: 1) 

(25101-000, Qty:3),  Out  Of  Adjustment  -  Out  Of  Adjustment 
(25101-000,  Qty;  1) 

Blndlng/Stlcklng  (25101-000, Qty: 1)  (25101-000, Qty: 1) 
(25101-000,  Qty:  2) 

Worn  -  Inop/Unservloeable  (25101-000, Qty ;1) 

Unknown  (25101-000, Qty: 1)  (25101-000, Qty:l) 

(25101-000,Qty;l)  (25101-000, Qty:2) 
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4.0  DATA  SOURCES 


This  section  contains  brief  descriptions  of  the  data  sources  used  in  this  publication.  The 
source  descriptions  below  reference  only  the  information  extracted  from  the  source  and  do 
not  attempt  to  describe  the  full  scope  of  the  source.  They  are  presented  in  numerical  order 
by  RAC  library  Document  Number  (five  digit  followed  by  a  three  digit  number). 


10722-000  Source  Proprietary. 

Abstract:  A  collection  of  failu»‘e  analysis  reports  ranging  in  date  from  1984  to 
1990.  The  data  represents  both  fielded  parts  and  lab  test/inspection  failures 
for  a  wide  range  of  part  types. 

12702-000  Reliability  Qualification  Test  of  a  Horizontal  Situation  Indicator  Set 


Abstract:  Failure  information  for  each  failure  identified  during  the 
reliability  qualification  test  of  the  AN/AJN-18  Horizontal  Situation 
Indicator  Set.  The  report  was  prepared  by  Rockwell  International  Collins 
Radio  Group  in  January,  1976. 

13591-000  Reliability  Model  for  Miniature  Blowers  per  MIL-B-23071B 

Abstract:  RADC  Technical  Report  (RADC-TR-75-178).  Information  about  the 
failure  modes  and  mechanisms  of  MIL-B-23071B  blowers.  The  report  is 
dated  July  1975. 

13740-000  Quantification  of  Printed  Circuit  Board  (PCB)  Connector  Reliability 

Abstract:  This  source  is  a  RADC  Technical  Report  (RADC-TR-77-433). 
Included  is  information  concerning  the  failure  mechanisms  related  to  PCB 
Connectors.  The  report  is  dated  January  1978. 

13741-000  Crimp  Connection  Reliability 


Abstract:  This  source  is  a  RADC  Technical  Report  (RADC-TR-78-15). 
Included  is  information  concerning  the  failure  modes  and  mechanisms 
found  in  crimp  connections.  The  document  is  dated  January  1978. 

3933-000  Development  of  Nonelectronic  Part  Cyclic  Failure  Rates 


Abstract:  This  source  is  a  RADC  Technical  Report  (RADC-TR-77-417). 
Contained  is  information  concerning  failure  modes  and  mechanisms  of 
selected  non-electronic  components.  The  report  is  dated  December  1977. 
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17950-030 


18175-000 


18364-000 


18503-007 


18504-021 


18800-001 


Abstract:  This  data  source  is  from  Reliability  Improvement  Warranty 
maintenance  records  on  various  equipments  in  the  F-16  aircraft. 

Failure  Mode  Analysis  and  Life  Time  Estimation  of  Traveling  Wave  Tubes, 
Nakamura,  S.,  and  Kawashima,  F. 

Abstract:  1980  International  Symposium  for  Testing  and  Failure  Analysis. 
This  paper  contains  information  regarding  failure  modes  and  mechanisms 
for  GW52  Traveling  Wave  Tubes. 

IEEE  Standard  500-1984  (1984) 

Abstract:  This  document  deals  with  collected  reliability  data  on  electrical, 
electronic,  sensing  and  mechanical  equipment  used  in  nuclear-power 
generating  stations. 

VLSI  Device  Reliability  Models 

Abstract:  This  is  an  RADC  Technical  Report  (RADC-TR-84-182)  .  Included  is 
a  discussion  of  failure  modes  and  mechanisms  specifically  related  to  VLSI 
integrated  circuits.  The  date  of  the  report  is  December  1984. 

Reliability  of  Fuse  Collection  Hardware  in  Subways,  Meyerhoff,  N.J.,  and 
Kozoil,  J.R. 

Abstract:  1984  Proceedings  Annual  Reliability  and  Maintainability 
Symposium.  This  paper  presents  failure  mode  data  of  a  BART  change 
machine. 

Analysis  of  the  FA-18  Hornet  Flight  Control  Computer  Field  Mean  Time 
Between  Failture,  Griffin,  P. 

Abstract;  .  1985  Proceedings  Annual  Reliability  and  Maintainability 

Symposium.  This  paper  presents  observed  field  failure  distribution  of  the 
system. 

Reliability  of  Traveling  Wave  Tubes  for  use  in  Microwave 
Communications  Systems  NEC  Research  and  Development,  Harada,  A., 
Niihama,  S.  and  Tsuchida,  H. 

Abstract;  Number  67,  1982.  This  paper  details  the  observed  field  failure 
modes  and  mechanisms  for  Ghz  TWTs. 
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19542-000 


20609-000 


22540-000 


23037-000 


23038-000 


23185-037 


RADC  Nonelectronic  Reliability  Notebook 

Abstract:  This  source  is  a  RADC  Technical  Report  (RADC-TR-85-194). 
Included  in  this  document  is  malfunction  data  and  frequency  of  occurrence 
information  for  a  wide  range  of  nonelectronic  parts.  The  distributions  were 
based  on  part  failure  data  accumulated  over  all  use  environments.  The 
report  is  from  1985. 

Nonelectronic  Parts  Reliability  Data,  NPRD-3 

Abstract:  Produced  by  the  Reliability  Analysis  Center.  Contains  previously 
published  failure  mode  distributions  for  a  wide  range  of  part  types.  This 
document  is  dated  1985. 

Reliability  Modeling  of  Critical  Electronic  Devices 

Abstract:  This  source  is  a  RAEXZ  Technical  Report  (RADC-TR-83-108).  It 
described  the  failure  modes  and  mechanisms  associated  with  various 
electrical  and  nonelectronic  part  types.  The  report  is  dated  February  1983. 

COFT  Program  -  A  Tailored  R/M  Approach 

Abstract:  This  source  contains  the  detailed  backup  data  for  the  1988  R/M 
Proceedings  paper. 

Source  Proprietary. 

Abstract:  The  data  in  these  sources  is  from  a  U.S.  Army  maintenance  system 
on  selected  components  in  various  Army  aircraft.  The  time  period  of  data 
collected  was  January  1979  to  June  1982.  The  aircraft  corresponding  to  each 
source  number  is: 


230.38-001 

AH-IS 

23038-002 

OH-58A 

23038-003 

OH-58C 

23038-004 

CH-47C 

23038-005 

UH-IH 

23038-006 

UH-60A 

Satellite  Traveling  Wave  Tubes  Reliability  Controls,  Behonann,  F.F. 

Abstract:  1982  Proceedings  Annual  Reliability  and  Maintainability 
Symposium.  This  document  summarizes  failure  mode  data  from  life  tests 
by  analyzing  the  contribution  of  each  of  the  TWTs  constituent  parts. 
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23413-000 


23459-008 


23546-000 

through 

23546-002 


23935-000 


24250-037 


24417-000 

through 

24417-002 


Impact  of  Fiber  Optics  on  System  Reliability  and  Maintainability 

Abstract:  This  source  is  a  RADC  Technical  Report  (RADC-TR-88-124).  The 
report  details  failure  occurrences  experienced  in  fiber  optic  cables  from 
December  1984  to  January  1986.  It  also  covers  the  basic  failure  mechanisms 
associated  with  fiber  optic  cables. 

Reliability  of  Plastic  Encapsulated  Logic  Circuits,  Olson,  C. 

Abstract:  Quality  and  Reliability  International  Vol.  5,  No.  1,  1989.  This 
paper  presents  failure  modes  and  mechanisms  observed  in  high 
temperature  tests  and  high  humidity  tests  performed  by  various  vendors. 

Reliability  Design  Criteria  for  High  Power  Tubes-Review  of  Tube  and  Tube 
Related  Technology 

Abstract:  This  source  is  a  RADC  Technical  Report  (RADC-TR- 88-304).  This 
document  includes  failure  mode  distributions  for  a  variety  of  tube  types 
used  in  the  ALQ-135,  ALQ-119,  DSCS-11,  etc.  Data  encompasses  both  field 
and  factory  return  data.  The  report  is  dated  February  1989. 

VHSICA^HSIC-Like  Reliability  Prediction  Modeling 

Abstract:  This  source  is  a  RADC  Technical  Report  (RADC-TR-89-177). 
Included  in  this  document  is  data  concerning  the  failure  mode/mechanism 
distributions,  and  number  of  observed  failures  under  given  test  types  for 
VHSIC/VHSIC-Like  CMOS  devices.  The  document  is  dated  October  1989. 

Accounting  for  Soft  Errors  in  Memory  Reliability  Prediction,  Miller,  J.E., 
Hecht,  H.,  and  Maries,  S.F. 

Abstract:  1989  Proceedings  Annual  Reliability  and  Maintainability 

S)miposium.  This  paper  analyzes  memory  soft  errors  and  quantifies  typical 
distributions  of  failures  between  rows,  columns,  single  cell,  etc. 

General  Electric  Component  Technology  and  Standardization  Manual 

Abstract;  This  document  describes  the  most  common  failure  modes  and 
mechanisms  for  many  electrical,  electro-mechanical,  and  mechanical  part 
types.  The  document  is  dated  May  1989. 
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24991-000 


24992-000 


24993-000 


24994-000 


24995-000 


24996-000 


_ Data  Sources _ < 

Reliability  and  Maintainability  In  Perspective,  Smith,  DJ. 

Abstract:  This  source  contains  information  concerning  the  failure  mode 
distributions  of  many  electrical,  electro-mechanical,  and  mechanical  part 
types.  The  report  was  published  in  1985. 

Source  Proprietary. 

Abstract:  The  data  from  this  source  is  from  a  previous  internal  Reliability 
Analysis  Center  Study. 

Information  for  Reliability  Prediction 

Abstract:  This  source  is  from  a  General  Electric  Technical  Memorandum 
written  by  the  Apollo  Support  Department  in  May  of  1964.  The  data 
presented  encompasses  a  wide  range  of  part  types. 

MIL-HDBK-338 

Abstract:  This  data  comes  from  MIL-HDBK-338  which  give  the  failure  mode 
distributions  for  a  wide  range  of  part  types.  This  edition  of  MIL-HDBK-338  is 
dated  October  15, 1984. 

European  Space  Agency  (ESA)  Specification 

Abstract:  This  is  a  specification  of  the  European  Space  Agency  (ESA)  which 
provides  the  failure  mode  distributions  of  electrical  parts,  electromechanical 
parts,  and  some  mechanical  parts  for  reliability  prediction  on  ESA  programs. 
Data  is  from  February  1976. 

Source  Proprietary. 

Abstract:  This  source  is  a  previously  published  RAC  study  on  microcircuit 
device  reliability  trend  analysis,  dated  1985.  The  data  presented  is  based  on 
laboratory  and  field  failure  data  which  provide  a  distribution  of  observed 
frequencies  of  failure  for  each  mode.  The  study  references  various 
miaocircuit  part  types  (digital  SSI,  MSI,  LSI,  linear,  interface,  memory  and 
VLSI). 

Source  Proprietary. 

Abstract:  This  source  contains  failure  rate  and  failure  mode  data  on  various 
industrial  part  tjrpes.  Published  in  1988. 
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24997-000 


25000-000 


25001-000 


25014-000 


25015-000 


25016-000 


Source  Proprietary. 

Abstract:  This  source  contains  reliability  data  on  computer,  telephone,  and 
electronic  parts.  Published  in  1987. 

Rome  Laboratory  Study  of  Part  Failure  Modes,  L.J.  Gubbins 

Abstract:  This  discusses  the  failure  modes  and  their  accelerating  stresses  for  a 
full  range  of  part  types.  The  report  is  based  on  field  data  collected  from 
certain  ground  electronic  equipments  and  from  individual  part  tests. 

Source  Proprietary. 

Abstract:  This  source  is  a  compilation  of  failure  analysis  reports  on  a  variety 
of  part  t)^es. 

Discrete  Semiconductor  Device  Reliability,  DSR-4 

Abstract:  This  source  is  published  by  the  Reliability  Analysis  Center  and 
includes  failure  mode  and  mechanism  data  on  of  various  discrete 
semiconductor  device  types.  The  data  has  been  compiled  from  reports  of 
reliability  demonstration  tests  conducted  in  accordance  with  MIL-STD-781. 
The  document  is  dated  1988. 

Source  Proprietary 

Abstract:  This  was  a  RAC  study  performed  for  the  USAF.  It  involved 
deriving  microcircuit  failure  mode  distributions  from  the  RAC's  entire 
failure  event  data  base  and  applying  these  distributions  to  an  FMECA.  This 
source  also  contains  failure  mode  distributions  for  traveling  wave  tubes  and 
various  microwave  devices.  These  distributions  came  from  the 
summarization  of  vendor  failure  data  from  15  manufacturers  of  microwave 
devices.  The  report  is  dated  July  7,1988. 

Reliability  Data  for  Electronic  and  Electromechanical  Components 

Abstract:  The  data  from  this  source  was  extracted  from  a  Jet  Propulsion 
Laboratory  Technical  Report  .  (NASA  Tech  Brief  74-10230,  April  1975).  It 
contains  failure  mode  and  mechanism  data  on  various  electronic  and 
electromechanical  part  types. 
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25027-000  Field  Failure  Return  Program  (FFRP)  Failure  Analysis  Reports 

Abstract;  This  data  source  is  a  collection  of  failure  analysis  reports  from  the 
studies  conducted  by  the  Field  Failure  Return  Program  (FFRP).  Studies 
include  those  performed  by  Rome  Laboratory  during  the  initial  pilot  study 
effort,  reports  submitted  to  the  program  by  external  sources,  and  studies 
conducted  by  the  Reliability  Analysis  Center.  These  studies  deal  primarily 
with  semiconductor  devices  and  range  in  date  from  1986  to  the  1991. 

25028-000  Failure  Modes  and  Mechanisms  in  GaAs  FETs 


Abstract:  This  source  is  a  RAE)C  Technical  Report  Information  included 
detailed  GaAs  FET  failure  modes  and  mechanisms  under  given  test 
conditions  and  environments.  The  report  is  dated  December  1990. 

25029-000  Source  Proprietary. 

Abstract:  This  data  source  is  from  failure  analysis  performed  on  M2716QM 
EPROM's.  Date  of  the  report  is  12/06/84. 

25030-000  Source  Proprietary. 


Abstract;  Data  from  this  source  is  analysis  of  inspection  failures  on 
transformers  that  was  collected  over  a  2  year  period. 


25031-000 

through 

25034-000 


Reliability  Physics  Symposium  Papers 

Abstract;  These  data  sources  are  various  papers  concerning  failure  mode  and 
mechanism  distributions  of  microcircuits,  taken  from  the  1978  Reliability 
Physics  Symposium. 


25035-001  GE/AESD  Component  Engineering  Seminar 

Abstract;  This  data  was  taken  from  of  the  1985  GE/AESD  Component 
Engineering  Seminar.  Data  included  deals  with  the  distribution  of  failure 
mechanisms  observed  in  miaodrcuits  for  each  year  from  1970  to  1984. 

25036-000  Handbook  of  Reliability  Prediction  Procedures  for  Mechanical  Equipment, 
Ploe,  R.J.,  and  Skewis,  W.H 


Abstract;  DTRC-90/010  (May  1990).  In  addition  to  reliability  models  this 
document  contains  a  discussion  of  the  predominant  failure 
modes/mechanisms  for  mechanical  parts. 
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25037-000  An  Assessment  of  Gallium  Arsenide  Device  Quality  and  Reliability 


25038-000 


25101-000 


25464-000 


Abstract:  Published  by  the  Reliability  Analysis  Center.  Includes  a  discussion 
of  failure  modes  and  mechanisms  for  GaAs  MMIC's,  digital  and  discrete 
components. 

Source  Proprietary. 

Abstract:  This  data  source  is  from  a  previous  internal  RAC  study  to  quantify 
the  failure  mode  distributions  of  selected  electronic,  and  electromechanical 
part  types. 

Artillery  Sample  Data  Collection 

Abstract:  This  data  was  summarized  from  a  M102  Artillery  Sample  Data 
Collection  (SDC)  printout,  received  from  the  United  States  Army, 
concerning  the  M102  and  M102-HIP  Howitzers.  The  data  sample  represents 
the  component  part  failures  of  the  M102  /  M102-HIP  system  and  their  mode 
of  failure  during  a  given  time  period  in  1990. 

Air  Forces  Maintenance  Database,  MODAS 

Abstract;  This  data  source  is  from  the  Air  Forces  Maintenance  Database 
MODAS  and  contains  part  failure  mode  data  extracted'  from  the  How 
Malfunction  code  contained  in  MODAS.  Data  was  collected  on  the  F-15 
aircraft  in  1990. 
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l-Phase 

Transformer, Station  Service  Incl,Dry  Type, 1 -Phase  (3-241) 
TransformenStation  Service  Incl,Liquld  filled,! -Phase  (3- 
242) 

Transformer,Sub8tation,Liquid  Filled,! -Phase  (3-243) 
Transformer, Transmission  Tile,Liquid  Filled,!-Pha8e  (3-244) 
3-Phase 

Transformer,Station  Service  Incl,Dry  Type,3-Phase  (3-24!) 
Transfbrmer,Station  Service  lncl,Liquid  Filled,3-Phase  (3- 
242) 

Transformer,Substation,Uquid  Filled.S-Phase  (3-243) 
Transformer,Transmi8sion  Tile,Liquid  Filled,3-Phase  (3-245) 
A/D 

IC  Digital,Converter,A/D  (3-109) 

AC 

Electrical  Motor,AC  (3-67) 

Electrical  Motor,AC,Summary  (3-67) 

Electrical  Motor,!nduction,AC  (3-68) 

Electrical  Motor,Induction,AC,Single  Phase  (3-68) 

Electrical  Motor,Inductlon, AC, Wound  Rotor  (3-69) 

Electrical  Motor,Motor/Blower,AC  (3-69) 

Electrical  Motor,Motor/Blower,AC,Induction  (3-70) 

Electrical  Motor,Motor/Blower,AC,Poly  Phase  (3-70) 
Electrical  Motor,Motoi7Blower,AC,Spllt  Phase  (3-70) 
Electrical  Motor,Squirrel  Cage,AC  (3-72) 

Electrical  Motor,Synchronous,AC,Single  Phase  (3-72) 
Generator.AC  (3-86) 

Generator,Turbine,Ga8,AC  (3-88) 
Generator,Turbine,Steam,AC  (3-88) 

Motor  Generator  ^,Diesel,AC  (3-139) 

Accelerator 

Accelerator  (3-1) 

Accelerometer 

Accelerometer  (3-1) 

Access 

Cover,Acce8S  (3-53) 

Accumulator 

Accumulator  (3-i) 

Accumulator,Hydraulic  (3-1) 

Accumulator,Summary  (3-1) 


Actuator 

Actuator  (3-2) 

Actuator,  Assembly  (3-2) 

Actuator,Down8trcam  Pressure  (3-2) 

Actuator,Extemal  Pressure  (3-2) 

Actuator,Fluid  Head  (3-3) 

Actuator,Graviiy  (3-3) 

Actuator,Piston,Cyllnder  (3-3) 

Actuator,Solenoid  (3-3) 

Actuator,Summary  (3-2) 

Actuator,Temp  Regulator  (3-3) 

Actuator,Transmit  Force  (3-3) 

Actuator,Upstream  Pressure  (3-3) 

Pneumatic, Actuator  (3-151) 

Pneumatic, Actuator,Summary  (3-151) 

Pneumatic, Double  Acting  Piston, Actuator  (3-152) 
Pneumatic,Double  Acting  Piston,Actuator, Throttling  (3- 
153) 

Pneumatic,Double  Acting  Pi8ton,Actuator,Throttling 
Composite  (3-153) 

Pneumatic,Single  Acting  Piston,Actuator,Throttling  (3-153) 
Pneumatic,Single  Acting  Piston,Actuator, Throttling 
Composite  (3-153) 

Valve,  Actuator  (3-257) 

Valve,Hydraulic,  Actuator  (3-259) 

Valve,Pneumatic, Actuator  (3-264) 
Valve,Pneumatic,Actuator,Diaphragm  (3-264) 
Valve,Pneumatic,Actuator,Diapliragm  Spring  Opp  (3-264) 
Valve,Pneumatic,Actuator,Double  Action  Piston  (3-264) 
Valve,Pneumatic,Actuator,Self  Operated  (3-264) 

Actuator  Instnunent 
Pneumatic,Actuator  Instrument  (3-151) 
Pneumatic,Actuator  In$trum8nt,Transducer  (3-152) 
Pneumatic, Actuator  Instrument, Transducer,Combined 
Positioner  (3-152) 

Pneumatic,Actuator  In5trument,Transducer,El&ctro- 
Pneumatic  (3-152) 

Pneumatic, Actuator  lnstrument,Tran8ducer,I/P  (3-152) 
Adapter 
Adapter  (3-4) 

Adapter,Fire  Control  (3-4) 

Adapter,Kit  (3-4) 

Adapter,Trunnion  (3-4) 

Aiming  Post 

Cover,  Aiming  Post  (3-53) 

Air 

Duct,Heater,Air  (3-65) 

Heater,Air  (3-94) 

Air  Control 

Valve,  Air  Control  (3-257) 

Air  Dielectric 

Capacitor,Variable,Air  Dielectric  (3-34) 

Air  Unit 

Heater,Electrical,Air  Unit  (3-95) 
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Alarm 
Alann  (3-4) 

Alarm, Annunciator, Basic  (3*4) 
AIs^m,Annunciator,Module  (3-5) 

Alarm, Annunclator,ModuIe,Isolating  (3-5) 
Alarm,Annunciator, Module, Relay  (3-5) 
Alarm,Annunciator,Module,Solid  State  (Visual)  (3-5) 
Alarm,Annunclator,Multiple  or  Sequence  (3-5) 
Alarm,Buzzer,Annunciator  Module  (3-6) 
Alarm,Summary  (3-4) 

Detector,Smoke,Alarm  (3-57) 

Alternating 

Pump, Centiifugal,Service, Alternating  (3-162) 
Alumina 

Reslstor,Alumina,Ceramic  (3-176) 

Aluminum 

Capacitor,Aluminum  (3-29) 
Capacltor,Alumlnum,Electrolytic  (3-29) 
Gipacltor,Alumlnum,Electrolytic,Foil  (3-29) 
Capacitor,Aluminum,Summary  (3-29) 

Amplifier 
Amplifier  (3-6) 

AmpliBer,Microwave  (3-6) 

Amplifier,Summary  (3-6) 

Amplifier, Wideband, GaAs  FET  (3-6) 

Annunciator 

Alarm,Annunciator,Basic  (3-4) 
Alarm,Annunclator,Module  (3-5) 
Alarm,Annunciator,Module,Isolating  (3-5) 

Alarm, Annunciator,Module,Relay  (3-5) 
Alarm,Annunciator,Module,Solid  State  (Visual)  (3-5) 
Alarm, Annundator,Multiple  or  Sequence  (3-5) 
Annunciator  (3-6) 

Annunciator,Solid  State  (3-6) 

Annunciator  Module 
Alann,Buzzer, Annunciator  Module  (3-6) 
Bell,Annunciator  Module  (3-14) 

Hom,Annunciator  Module  (3-96) 

Klaxon, Annunciator  Module  (3-121) 

Siren,  Annunciator  Module  (3-204) 

Antenna 
Antenna  (3-6) 

Antenna,Microwave  (3-7) 

Antenna,Summary  (3-6) 

Antifriction 
Bearing,AntlMctlon  (3-12) 

Ann 

Arm,Link  (3-7) 

Arm,Recoil  Mechanism  (3-8) 

Armature 

ReUiy,Electromechanical,  Armature  (3-173) 

Array 

IC  bigltal,Array,PAL  (3-107) 


Auembly 

Actuator,Assembly  (3-2) 

Ball  Screw,  Assembly  (3-9) 

Bracket, Assembly  (3-18) 

Drake,As8nmbly  (3-20) 

Brake,Shoe, Assembly  (3-21) 
Breech,Mechanism,Assembly  (3-22) 

Optica),Prism, Assembly  (3-142) 
Transformer,Inductor,Assembly  (3-236) 

Traveling  Handwheel,A8sembly  (3-252) 

Attenuator 

Attenu8tor,Fixed,Microwave  (3-8) 

Attenuator,Microwave  (3-8) 

Attenuator,Microwave, Voltage  Controlled  (3-8) 

Audio 

Transformer,Audio  (3-233) 

Transf6rmer,inductor,  Audio, High  Power  &  Pulse  (3-236) 

Auto 

Transformer,Auto,Liqu!d  Filled  (3-233) 
Transformer,Auto,Liquid  Filled,Single  Phase  (3-233) 
Transformer,Auto,Liquid  Fllled,Three  Phase  (3-234) 
Auxilitary 

Relay,Composite,Auxllitary  (3-172) 

Axel 
Axel  (3-8) 

Axial 

Electrical  Motor,Motor/Blower,Fan, Axial  (3-71) 
Pump,Hydraulic,Piston,Axial  (3-165) 

Azimuth 

Encoder,Azimuth  (3-73) 

Ball 

Bearing,Ball  (3-12) 

Seat,Ball  (3-192) 

Valve,Hydrau]ic,Ball  (3-259) 

Valve,Pneumatic,Ball  (3-264) 

Ball  Screw 
Ball  Screw  (3-8) 

Ball  Screw, Assembly  (3-9) 

Ball  Screw,Equipmenl  Assembly  (3-9) 

Ball  Screw,Summary  (3-8) 

Ball  Seat 

Socket,Ball  Seat  (3-204) 

Base  Board 

Heater,Electrical,Base  Board  (3-95) 

Basic 

Alarm,Annunriator,Basic  (3-4) 

Battery 
Battery  (3-9) 

Battery,Lithium  (3-10) 

Battery,Non-Rechargeable,Lead  Acid  (3-10) 
Battery,Rechargeable,Ni-Cd  (3-10) 

Battery,Storage  (3-11) 

Battery,Storage,Lead  Acid, Float  Service  (3-11) 
Battery,Storage,Lead  Acid,Stationary  Float  (3-11) 
Battery,Summary  (3-9) 
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Bearing 

Bearing  (3-11) 

Bearing, Antifriction  (3-12) 

Bearlng,BaU  (3-12) 

Bearing,Roller  (3-13) 

Bearing,Rolier,Taper  (3-13) 

Bearing, Sleeve  (3-13) 
Bearing,Sleeve,Trunnion  (3'14) 
Beaiing,Sunimary  (3-11) 

Bell 

Bell,Annunciator  Module  (3-14) 

Bellows 
Bellows  (3-14) 

Bellows  Diaphragm 
Valve,Hydraulic,Bellows  Diaphragm  (3-259) 
Valve,Pneumatlc, Bellows  Diaphragm  (3-265) 
Belt 

Belt  (3-14) 

Belt,Summary  (3-14) 

Belt  System 

Conveyor  System,Belt  System  (3-50) 

Bevel 

Gear,Bevel  (3-83) 

Bipolar 

IC  Digital,Blpolar  (3-107) 

IC  Digital,Bipolar,Memory  (3-107) 
Transistor,Bipolar  (3-247) 

Transistor,Bipolar  (3-248) 
Transistor,Bipolar,NPN  (3-248) 
Trans{stor,Bipolar,PNP  (3-248) 
Translstor,Bipolar,Summary  (3-247) 
Bipropell 

Valve,Throttling,Blpropell  (3-268) 

Bistables 

Sensor,Bistables  (3-193) 

Blast  Coil  Duct 

Heater,Electrical, Blast  Coil  Duct  (3-95) 

Bleed 

Valve,Pneumatic,Bleed  (3-265) 

Block  Group 
Breech,B)ock  Group  (3-22) 

Blower 
Blower  (3-15) 

Blower,Fan  Assembly  (3-15) 

Blower,Minature  (3-16) 

Blower,Summary  (3-15) 

Body 

Plston,Body  (3-148) 

Body  Assembly 
Body  Assembly  (3-16) 

Body  Assembly,Breech  Block  (3-16) 

Body  Assembly,Breech  Ring  (3-16) 
Bracket,Body  Assembly  (3-18) 

Boify  Group 

Buffer  A8sembly,Body  Group  (3-23) 

Boiler 

Boiler, Fossil  Fueled  (3-16) 


Bolt 
Bolt  (3-16) 

Bolt,Machine  (3-17) 

Bolt,Rlbbed  Shoulder  (3-17) 

Bolt,Summary  (3-16) 

Boost  Converter 

Transformer,Eloost  Converter  (3-235) 

Booster 

Pump,Centrifugal,Condenser,Booster  (3-160) 
Pump,Centrifugal,Service,Booster  (3-162) 
Bore  Brush 
Cover,Bore  Brush  (3-53) 

Boric  Acid  Transfer 

Pump,Centrlfugal,Boric  Acid  Transfer  (3-159) 

Boron  Injection 

Pump,Centrifugal,Boron  Injection  (3-159) 

Bottom  Clamping 

Heater,Immersion, Bottom  Clamping  (3-95) 
Box  Traversing 
Gear,Box  Traversing  (3-83) 

Bracket 
Bracket  (3-17) 

Bracket, Assembly  (3-18) 

Bracket,Body  Assembly  (3-18) 

Bracket,Draw  Bar  (3-18) 

Bracket,Eye  (3-19) 

Bracket,Level  Vial  (3-19) 

Bracket,Recoil  Ind  (3-19) 

Bracket,Stop  Ring  (3-19) 

Bracket,Strip  Body  (3-19) 

Bracket,Susp  Lock  (3-19) 

Brake 
Brake  (3-19) 

Brake,Assembly  (3-20) 

Brake,Friction,Material  (3-20) 

Brake,Lever  Group  (3-21) 

Brake,Motor  (3-21) 

Brake,Rake  (3-21) 

Brake,Rod  (3-21) 

Brake,Shoe, Assembly  (3-21) 

Brake,Shoe, Lining  (3-21) 

Brake,Strut,Shoe  Lining  (3-22) 

Lever,Brake  (3-129) 

Spindle,Brake,Group  (3-206) 
Spindle,Brake,Support  (3-206) 

Spring,Brake  (3-208) 

Brake  Lever 
Handle,Brake  Lever  (3-92) 

Breech 

Breech,Block  Group  (3-22) 

Breech,Mechanism  (3-22) 
Breech,Mechani8m,Assembly  (3-22) 
Breech,Mechanism,Handle  (3-22) 
Cover,Brecch  (3-53) 

Pin  MechanicaLBreech  (3-145) 

Breech  Block 

Body  Assembly,Breech  Block  (3-16) 

Breech  Ring 

Body  A88embly,Breech  Ring  (3-16) 
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Bridge 

Diode, Rectifier, Bridge  (3-60) 
Diode,Rectifiur,Bridge,Three  Phase  (3-60) 
Brush 
Brush  (3-22) 

Brush,Electrical,Contact  (3-23) 

Buffer 

1C  Digital,Buffer,CMOS,CJuad  (3-107) 

Buffer  Assembly 

Buffer  Assembly  (3-23) 

Buffer  As8embly,Body  Group  (3-23) 

Buffer/ Amplifier 

Hybrid,Buffer/ Amplifier  (3-102) 

Bulb 

Lamp,Bulb  (3-123) 

Bushing 

Bushing  (3-23) 

Bushir.g,Machine  (3-24) 

Bushing,Plunger  (3-24) 

Bushing,Sleeve  (3-24) 

Bushing,Summary  (3-23) 

Buzzer 

Alarm,Buzzer, Annunciator  Module  (3-6) 

By-Pass 

Valve,By-Pass  (3-257) 

CMOS 

IC  Digital,Buffer,CMOS,<3uad  (3-107) 

1C  Digital,CMOS  (3-108) 

IC  Digital,CMC)S,Memory  (3-108) 

IC  Digital,CMOS,RAM  (3-108) 

IC  Digital, CMOS,SSI/MSl  (3-109) 

Cable 

Cable  (3-25) 

Cable,Electrical,Power  (3-26) 

Cable,Fiber  Optic  (3-26) 

Cable,F!ex  (3-26) 

CabIe,Hamess  (3-26) 

Cable,Printed  Wiring  (3-26) 

Cable,Strap,Loop  (3-26) 

Cable,Summary  (3-25) 

Cable, Wire  (3-26) 

Cable, Wire,CiCoil  (3-27) 

Cable,Wire,Core  (3-27) 

Cable, Wire,Electrical,Low  Power,  Signal  (3-27) 
Cable, Wire,Stranded  (3-27) 

Cable, Wirc,Tensile  (3-27) 

Cable  Assembly 

Cable  Assembly  (3-25) 

Cam 

Lever,Cam,Tube  (3-129) 

Cannon 

Tube,Cannon  (3-253) 

Cap 

ScTew,Cap  (3-187) 

Screw,Cap,Socket  (3-188) 
Screw,Cap,Socket,Head  (3-188) 


Capacitor 

Capacitor  (3-28) 

Capacitor,Aluminum  (3-29) 

Capacitor, Aluminum,Electrolytic  (3-29) 
Capacitor, Aluminum,Electrolytic,Foll  (3-29) 
Capacitor, Aluminum,Summary  (3-29) 
Capacitor,Fixed  (3-29) 
Capacitor,Fixed,Ceramic  (3-30) 
Capacitor,Fixed,Chip  (3-31) 
Capacitor,Fixed,Glass  (3-31) 
Capacitor,Fixed,Mica,Dipped  (3-31) 
Capacitor,Fixed,Mica  /Glass  (3-31 ) 
Capacitor,Fixed,Paper  (3-32) 
Capacitor,Fixed,Paper/Plastic  (3-32) 
Capacitor,Fixed,Plastic  (3-33) 
Capacitor,Fixed,Polycarb  (3-33) 
Capacitor,Fixed,Tantalum  (3-33) 
Capacitor,Fixed,Tantalum,Slug  (3-33) 
Capacitor,Tantalum  (3-34) 
Capacitor,Tantalum,Electrolytic,Foil  (3-34) 
Capacitor,Tantalum,Electrolytic,Solid  (3-34) 
Capacitor,Tantalum,Summary  (3-34) 
Capacitor,Variable,Air  Dielectric  (3-34) 
Capacitor,Variable,Parallel  Plate  (3-34) 
Capacitor,Variable,Piston  (3-34) 

Carbon  &  Metal  Film 
Resistor,Fixed,Carbon  &  Metal  Film  (3-177) 
Carbon  Film 

Resistor,Fixed,Carbon  Film  (3-177) 
Resistor,Trimpot,Carbon  Film  (3-181) 

Carriage 

Carriage,Stake  (3-35) 

Carriage  Mechanism 
Gun,Firing,Carriage  Mechanism  (3-89) 
Carrying 

Case,Carrying  (3-35) 

Case 

Case,Carrying  (3-35) 

Case,Collimator  (3-35) 

Cassette 

Recorder,Cassette,Tape  Reel  (3-167) 
Cathode  Ray  Tube 
Cathode  Ray  Tube  (3-35) 

Cathode  Ray  Tube,Dii>play  Monitor  (3-35) 
Cathode  Ray  Tube,Display  Unit  (3-36) 
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Centrifugal 

Electrical  Motor,Motor/Blower,Fan, Centrifugal  (3-71) 
Pump,Centrlfugal  (3-159) 

Pump,Centrifugal,Borlc  Acid  Transfer  (3-159) 
Pump,Centrifugal, Boron  Injection  (3-159) 
Pump,Centrifugal,Changing/High  Speed  (3-159) 
Pump,Centrifugal,Circulating  Water  (3-160) 
Puinp,Centrifugal,Condenser  (3-160) 
Pump,Centrifugal,Condenser,Booster  (3-160) 

Pu  inp,Centrifugal,Condenser,Circulation  (3-1 60) 
Pump,Centrifugal,Condenser,Motor  (3-160) 

Pump, Centrifugal, Control  Rod,Drive  (3-160) 
Pump,Centrifugal,Cooling  (3-161) 
Pump,Centrifugal,Cooling, Water  (3-161) 
Pump,Centrifugal,Reactor  Building  CCW  (3-161) 
Pump,Centrifugal,Reactor  Feedwater  (3-161) 
Pump,Centrifugal,Residual  Heat  Remova  (3-161) 
Pump,Centrifugal,Salt  Water  Injection  (3-161) 
Pump,Centrifugal,Service  (3-162) 
Pump,Centrifugal,Service,  Alternating  (3-162) 
Pump,Centrifugal,Service,Booster  (3-162) 
Pump,Centrifugal,Service,Continuous  (3-1 62) 
Pump,Centrifugal,Service,Salt  Water  (3-162) 
Pump,Centrifugal,Service,Standby  (3-1 62) 
Pump,Centrifugal,Service,Water  (3-162) 
Pump,CentrifugaI, Steam  Gen  Feed  (3-163) 
Pump,Centrifugal,Summary  (3-159) 
Pump,Centrifugal,System  Composite  (3-163) 
Pump,Hydraulic,Centrifugal  (3-163) 

Centrifugal  Switch 
Sensor,Speed,Centrifugal  Switch  (3-199) 

Ceramic 

Capacitor,Fixed,Ceramic  (3-30) 
Resistor,Alumina,Ceramic  (3-176) 

Chain 
Chain  (3-36) 

Changing/High  Speed 
Pump,Centrifugal,Changing/High  Speed  (3-159) 
Charger 
Charger  (3-36) 

Charger,Rectifier-Stationary,Ferro-Re8onant  (3-36) 
Charger,Rectifier-Stationary,Magnetic  Amplifier  (3-36) 
Charger,Rectifier-Stationary,Silicon  Controlled  (3-37) 
Charger,Stationary  (3-37) 

Check 

Valve,Check  (3-257) 

Valve,Check,PWR  (3-257) 

Valve,Hydraulic,Check  (3-259) 

Valve,Pneumatic,Check  (3-265) 

Check  &  Relief 
Valve,Check  &  Relief  (3-257) 

Chip 

Capacitor,Fixed,Chip  (3-31) 

IC  Digital,Memory,Chip  (3-110) 

Choke 

Transfonner,Choke  (3-235) 

Chopper 
Chopper  (3-37) 

CiCoil 

Cable,  Wire,CiCoil  (3-27) 


Circuit  Breaker 
Circuit  Breaker  (3-37 
Circuit  Breaker,Magnetic  (3-39) 

Circuit  Brealcer,Power  Switch  (3-40) 

Circuit  Breaker,Summary  (3-37) 

Circuit  Breaker,Thermal  (3-40) 

Circular 

Connector,Circular  (3-4P) 
Connector,Circular,Multicontact  (3-48) 

Circulating  Water 

Pump,Centrifugal,Circulating  Water  (3-160) 

Circulation 

Heater,lmmersion,Circulation  (3-95) 
Pump,Centrifugal,Condenser,Circulation  (3-1 60) 

Clamp 

Clamp,Hose  (3-40) 

Clamp,Shaft  (3-40) 

Clock  Driver 

Hybrid,Clock  Driver,Dual  (3-102) 

Clutch 
Clutch  (3-41) 

Clutch,Magnetic  (3-41) 

Clutch,Mechanical  (3-41) 

Clutch,Reverse  Lock  (3-42) 

Clutch,Summary  (3-41) 

Clutch  Assembly 
Clutch  Assembly  (3-41) 

Coaxial 

Connector,Coaxial,F.R.R.F.  (3-48) 

Cocking 

Lever,Cocking  (3-129) 

Coil 

Coil  (3-42) 

Coil,Radio  Frequency  (3-43) 

Coil,Summary  (3-42) 

Transformer,Coil  (3-235) 

Collim  Infin  Aim  Ref 
Gun,Collim  Infin  Aim  Ref  (3-89) 

Collimator 
Case,Collimator  (3-35) 

Collimator  (3-43) 

Screw,Collimator  (3-188) 

Shield,Collimator  (3-204) 

Combined  Positioner 

Pneumatic, Actuator  Instrument,! ransducer,Combined 
Positioner  (3-152) 

Commutator 

Electrical  Motor,Motor/Blower,DC,Commutator  (3-71) 
Comp  Tape 

Computer  Peripheral,Disk  Drive,Comp  Tape  (3-44) 

Comparator 

1C  L,inear,Comparator  (3-115) 

Compass 

Gauge,Compass  (3-80) 
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Composite 

Electrical  Motor,Scrvos, Composite  (3-72) 
Pump,Po8itive  Displacemen,Service,Composite  (3-165) 
Relay,Composite  (3-171) 

Relay,Composite,  Auxilitary  (3-1 72) 

Relay, Composite, Control  (3-172) 

Relay,Composite,  Protective  (3-1 72) 
Valve,Operator,Electric  Motor,Composite  (3-263) 
Composition 

Resistor,Fixed,Composition  (3-1 78) 

Resistor, Variable,Composition  (3-182) 

Compressor 

Compressor  (3-43) 

Computer 

Computer,Mass  Memory  (3-44) 

Computer,System  (3-45) 

Computer,System,Large  (3-45) 

Computer  Peripheral 

Computer  Peripheral,Disk  Drive,Comp  Tape  (3-44) 
Computer  Peripheral,Track  Ball  (3-44) 

Condenser 

Pump,Centrifugal,Condenser  (3-160) 
Pump,Centrifugal,Condenser,Booster  (3-1 60) 
Pump,Centrifugal,Condenser,Circulation  (3-1 60) 
Pump,Centrifugal,Condenser,Motor  (3-160) 
Connection 

Connection,Solder  (3-45) 

Cormector 

Connector  (3-45) 

Connector,Circular  (3-48) 
Connector,Circular,Multicontact  (3-48) 
Connector,Coaxlal,F.R.R.F.  (3-48) 

Connector,Filter  (3-48) 

Connector,Flex  (3-49) 

Connector,Microwave  (3-49) 

Connector,PWB  (3-49) 

Connector,Pin  (3-49) 

Connector,Receptac!e,Electrical  (3-49) 
Connector,Rectangular,Multicontact  (3-49) 
Connector,Socket  (3-50) 

Connector,Summary  (3-45) 

Contact 

Brush,Electrical,Contact  (3-23) 

Contact,Post  Sc  Wire  (3-50) 

Relay,Contact  (3-172) 

Relay,Contact,N.C.  (3-172) 

Relay,Contact,N.O.  (3-172) 

Contactors 

Relay,Contactors,Sele  (3-172) 

Contitaunu 

Pump,Centrifugal,Service,Continuou8  (3-162) 
Pump,Po8ltive  Displacemen,Service,Continuous  (3-165) 
Control 

Panel,Control  (3-144) 

Relay,Composite, Control  (3-172) 

Switch,Control  (3-215) 

Valve,Control  (3-257) 

Control  Rod 

Pump,<2entrifugal,Control  Rod,Drive  (3-160) 


Controller 

Controller,Electromechanical  (3-50) 
S€nsor,Level,Controller  (3-196) 

Converter 

IC  Digital,Converter,A/D  (3-109) 

IC  Digital,Converter,D/A  (3-109) 
Conveyor  System 
Conveyor  System,Belt  System  (3-50) 

Cooling 

Pump,Centrifugal,Cooling  (3-161) 
Pump,Centrifugal,Cooling, Water  (3-1 61 ) 
Cooling  Coil 
Cooling  Coil  (3-50) 

Core 

Cable,Wire,Core  (3-27) 

Valve,Coie  (3-257) 

Cotter 

Pin  Mechanical,Cotter  (3-145) 

Counter 
Counter  (3-50) 

Counter,Differential  (3-52) 
Counter,Reset  (3-52) 

Counter  Assembly 
Counter  Assembly  (3-51) 

Coupling 
Coupling  (3-52) 

Coupling,Shaft  (3-52) 

Cover 

Cover,Access  (3-53) 

Cover,  Aiming  Post  (3-53) 

Cover,Bore  Brush  (3-53) 

Cover,Breach  (3-53) 

Cover,Hinged  (3-53) 

Cover,Overall  (3-53) 

Cover,Protective  (3-54) 

Cover,Shaft  (3-54) 

Cover,Tclescope  (3-54) 
Cover,Telescope,Mount  (3-54) 

Cover  Assembly 
Cover  Assembly  (3-53) 

Cradle  Assembly 
Cradle  Assembly,Cun  (3-54) 

Crank 

Crank,Shaft  (3-55) 

Crank  Assembly 
Crank  Assembly  (3-55) 

Crimp 

Terminal  Connection,Crimp  (3-226) 
Crystal 
Crystal  (3-55) 

CrystaTOscillator  (3-55) 
Cry8tal,Piezoelectric  (3-55) 

Crystal,Quartz  (3-56) 

Crystal,Summary  (3-55) 

Current 

Transformer,Instrument,Current  (3-236) 
Cushioning 
Pad,Cushioning  (3-144) 

Cylinder 

Actuator,Piston,Cylinder  (3-3) 

Cylinder  (3-56) 
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Diode 


D/A 

IC  Digital,Converter,D/A  (3-109) 

DC 

Electrical  Motor,Motor/Blower,DC  (3-70) 

Electrical  Motor,Motor/Blower,DC, Commutator  (3-71) 
Generator,DC  (3-87) 

Motor  Generator  Set, Electric, DC  (3-140) 

DPDT 

Relay,DPDT  (3-173) 

Relay,Electromagnetic,Latching,DPDT  (3-1 73) 
Relay,Electromechanical,Latching,DPDT  (3-1 73) 

Darlington 

T ransistor,Multiple,Darlington  (3-25 1 ) 
Transistor,Multiple,Darlington,Power  (3-7.51) 

Data  Selector/MUX 
IC  Bipolar,TTL,Data  Selector, ^MUX  (3-105) 

Delay  Line 
Delay  Line  (3-56) 

Detector 

Detector,Microwave  (3-57) 

Detector,Smoke, Alarm  (3-57) 

Hybrid,Detector,Under  Voltage  (3-102) 

Detent 

Housing,Detent  (3-98) 

Plunger,Detent  (3-151) 

Diaphragm 

Valve,Pneumatic,Artuator,Diaphragm  (3-264) 

Diaphragm  Spring  Opp 

Pneumatic,Diaphragm  Spring  Opp,Open /Close  Service  (3- 
152) 

Valve,Pneumatic,Actuator,Diaphragm  Spring  Opp  (3-264) 
Diesel 

Engine,Diesel  (3-74) 

Motor  Generator  Set,Diesel  (3-139) 

Motor  Generator  Set,Die8el,AC  (3-139) 

Differential 
Counter,Differential  (3-52) 

Differential  Assy 
Differential  Assy  (3-57) 

Digital 

Printer,Plotter,Digital,X-Y  (3-158) 


Diode  (3^7) 

Diode,Diode  Array  (3^58) 

Diode,Microwave  (3-58) 

Diode,Microwave,Impatt  (3-59) 

Diode,Microwave,Point  Contact  (3-59) 
Diode,Microwave,Step  Recovery  (3-59) 
Diode,Microwave,Summary  (3-58) 

Diode,Rectifier  (3-59) 

Diodc,Rectifier,Bridge  (3-60) 
Diode,Rectifier,Bridge,Three  Phase  (3-60) 
Diode,Rectifier,High  Power  (3-60) 

Diode,Rectifier,High  Voltage  (3-60) 

Diode,Rectifier,Low  Power  (3-60) 
Diode,Rectifier,Summary  (3-59) 

Diode,SCR  (3-61) 

Diode,Small  Signal  (3-61) 

Diode,Small  Signal,General  Purpose  (3-61) 

Diode,Small  Signal,Summary  (3-61) 

Diode,Small  Signal,Switching  (3-62) 

Diode,Summary  (3-57) 

Diode,Thyristor  (3-62) 

Diode,  ThyTistor,PUT  (3-62) 

Diode,Thyristor,Summary  (3-62) 

Diode, Thyristor,Triac  (3-62) 

Diode,Transorb  (3-62) 

Diode,Zener  (3-63) 

Diode,Zener,Summary  (3-63) 

Diode,Zener,Voltage  Reference  (3-63) 

Diode,Zener, Voltage  Regulator  (3-64) 

Diode  Array 
Diode,Diode  Array  (3-58) 

Diopter 

Scaie,Diopter  (3-187) 

Dipped 

Capacitor,Fixed,Mica,Dipped  (3-31) 

Disk  Drive 

Computer  Peripheral,Disk  Drive,Comp  Tape  (3-44) 
Disk,  Burst 
Disk,  Burst  (3-64) 

Displacement 
Sensor,Displacement  (3-193) 

Display  Monitor 

Cathode  Ray  Tube,Display  Monitor  (3-35) 

Display  Unit 

Cathode  Ray  Tube,Display  Unit  (3-36) 

Distribution 

Transformer,Power,Distribution  (3-237) 

Dither 

Tran5former,Dither  (3-235) 

Double  Acting  Piston 

Pneumatic,Double  Acting  Piston,Actuator  (3-152) 
Pneumatic,Double  Acting  Piston,Actuator,Throttling  (3- 
153) 

Fneumatic,Double  Acting  Pi8ton,Actuator,Throttling 
Composite  (3-153) 

Double  Action  Piston 

Valve,Pneumatic,Actuator,Doub!e  Action  Piston  (3-264) 
Downstream  Pressure 
Actuator,Downstream  Pressure  (3-2) 
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Draw  &ar 

Bracket, Draw  Bar  (3-18) 

Drive 

Gear, Drive  (3-83) 

Motor  Generator  Set,Drive  (3-140) 
Putnp,Centrifugal,Contral  Rod,Drive  (3-160) 

Shaft,Drive  (3-202) 

Driver/Receiver 
Hybrid.Driver/ Receiver  (3-102) 

DiWi 

Drum  (3-64) 

Dry  Type 

Transfornier,Station  Service  Incl,Dry  Type, 1-Phase  (3-241) 
Transformer,Statiot\  Service  Incl,Dry  Type,3-Phase  (3-241) 

Dual 

Hybrid,Clock  Driver,Dual  (3-102) 

Hybrid, Transceiver.Dual  (3-103) 

Transformer,Pulse,Dual  (3-239) 

Transformer  Assembly.Duai  (3-233) 
Transistor,MuItiple,Dual,PNP  (3-251) 

Dual  Sense 

Transformer,Dual  Sense  (3-235) 

Duct 

Duct  (3-64) 

Duct.Heater,Air  (3-65) 

Duct,Tray,Wireway  (3-65) 

Dynamotor 
Dynamotor  (3-65) 

EAROM 

IC  Digital,Memory,EAROM  (3-110) 

EMI 

Electrical  Filter,EMI  (3-66) 

EPROM 

1C  Digital,Memory,EPROM  (3-111) 

Eccentric 
Eccentric  (3-65) 

Elapsed 

Meter,Time,Elapsed  (3-137) 

Elbow 

Tele8cope,Elbow  (3-224) 

Elect  Power  Dist 
Elect  Power  Dist.  (3-65) 

Elect  Rectifying  Equ 
Elect  Rectifying  Equ  (3-65) 

Elect  Heater 

Heat  Exchangers.EIect.  HeatenRcsistive  (3-94) 

Electric 

Lamp,Electric  (3-123) 

Light,Electric,Fix  (3-131) 

Light,Electric,Fix,Grot\nd  (3-131) 

Motor  (Generator  Set,Eiectric,DC  (3-140) 

Electric  Motor 

Valve,Operator .Electric  Motor  (3-262) 
Valve,Operator,Electric  Motor,Composite  (3-263) 

Electric  Solenoid 

Valve,C>perator,Electric  Solenoid  (3-263) 


Electrical 

Brush.Electrical, Contact  (3-23) 

Cable,Electrical,Power  (3-26) 

Cab!e,Wire,Electrical,Low  Power,  Signal  (3-27) 
Connector,Receptacle,Electrical  (3-49) 
Heater,Electrical  (3-94) 

Heater,Electrical,Air  Unit  (3-95) 

HeatGr,ElectricaI,Basc  Board  (3-95) 
Heater,ElGctrical,Dlast  Coil  Duct  (3-95) 
Mixer,Microwave,Electrical  (3-138) 

Post,EIectrical  (3-154) 

Precipitator,Electrical,Pollution  Control  (3-155) 
Electrical  Filter 
Electrical  Filter  (3-66) 

Electrical  Filter,EMl  (3-66) 

Electrical  Fllter,Feed-Thru  (3-66) 

Electrical  Filter,Microwave  (3-66) 

Electrical  Filter,Network  (3-66) 

Electrical  Filter.Summary  (3-66) 

Electrical  Motor 
Electrical  Motor  (3-67) 

Electrical  Motor,  AC  (3-67) 

Electrical  Motor,AC,Summary  (3-67) 

Electrical  Motor,Induction,AC  (3-68) 

Electrical  Motor, Induction, AC,Single  Phase  (3-68) 
Electrical  Motor,Induction,AC, Wound  Rotor  (3-69) 
Electrical  Motor,Motor/Blower  (3-69) 

Electrical  Motor,Motor/Blowcr,AC  (3-69) 

Electrical  Motor,Motor/Blower,AC,Induction  (3-70) 
Electrical  Motor,Motor/ Blower, AC,Poly  Phase  (3-70) 
Electrical  Motor, Motor/Blower,AC,Split  Phase  (3-70) 
Electrical  Motor,Motor/BIower,DC  (3-70) 

Electrical  Motor,Motor/Blower,DC,Commutator  (3-71) 
Electrical  Motor,Motor/Blov(/er,Fan  (3-71) 

Electrical  Motor,Motor/Blower,Fan,Axial  (3-71) 
Electrical  Motor,Motor/BIower,Fan,Centrifugal  (3-71 ) 
Electrical  Motor,Motor/Blower,Fan,Vane  Axial  (3-71) 
Electrical  Motor, Motor/Bloweninduction  (3-71) 
Electrical  Motor,Molor/Blower,Summary  (3-69) 
Electrical  Motor,Motor/Blower,Synchronous  (3-72) 
Electrical  Motor,Servos,Composite  (3-72) 

Electrical  Motor,Squirrel  Cage,AC  (3-72) 

Electrical  Motor,Stepper  (3-72) 

Electrical  Motor,Summary  (3-67) 

Electrical  Motor,Synchronous,AC,Single  Phase  (3-72) 
Electrical  Motor,Tachometer,Servo  (3-72) 
Electro-Pneumatic 

Pneumatic, Actuator  lnstrument,Transducer,Electro- 
Pneumatic  (3-152) 

Electrolytic 

Capacitor,AIuminum,Electrolvtic  (3-29) 

Capacitor, Aluminum,ElectroIytic,Foil  (3-29) 
Capacitor,Tantalum,Electrolytjc,Foil  (3-34) 
Capacitor,Tan»alum,Electrolytic,Solid  (3-34) 
Electromagnetic 

Relay,Electromagnetic,Latching,DPDT  (3-173) 
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Fix 

Light, Electric,Fix  (3-131) 

Light,F.Iectric, Fix, Ground  (3-131) 

Fixed 

Attenuator,Fixed,Microvv'avn  (3-8) 
Capai:itor,Flxed  (3-29) 
Capadtor,Fixed,Ceramic  (3-30) 
Capacitor,Fixed,Chip  (3-31) 

Capacitor, Fixed,Glass  (3-31) 
Capacitor,Fixed,Mica,Dippcd.  v3-31) 
Capacitor, Fixed, Mica/Glass  (3-31) 
Capacitor,Fixed,Paper  (3-32) 
Capacitor,Fixcd,Paper/PIastic  (3-32) 
Capacitor,Fixed,PIastic  (3-33) 
Capacitor,Fixed,Pclycarb  (3-33) 
Capacitor,Fixi>?d, Tantalum  (3-33) 
Capacitor,Fixed,Tantalum,Slug  (3-33) 
C>scillator,Microwave,Fixed  (3-143) 
Resistor,Fixed  (3-176) 

Resistor,Fixed,Carbon  &:  Metal  Film  (3-177) 
Resistor,Fixed,Carbon  Film  (3-177) 

Resistor, Fixed, Composition  >,3-1 78) 
Resistor,Fixed,Film  (3-178) 
Resistor,Fixed,Film,Metal  (3-179) 
Re8istor,Fixed,Summary  (3-176) 
Resistor,Fixed,Wire  Wound  (3-179) 
Re8lstor,Fixed,Wire  Wound,Power  (3-180) 
Resi8tor,Fixed,Wire  Wound,Precision  (3-180) 
Flange 

Spindle,Flange  (3-207) 

Flange  Type 

Heater,Immersion,Flange  Type  (3-96) 

Flex 

Cab)e,Rex  (3-26) 

Connectof,Flex  (3-49) 

Flexable  Wiring 

Harnes8,F!exable  Wiring  (3-93) 

Float 

Rwitch,Float  (3-215) 

Float  Service 

3attery,&torage,Lead  Acid,Float  Service  (3-11) 

Floutescent 

Lamp,Flourescent,Incondescent  (3-1 23) 

Flow 

Meter,Flow  (3-135) 

Switch, Flow  (3-215) 

Flow/Velocity 
Sen8or,Flow /Velocity  (3-194) 
Sen8or,Flow/Velocity,Proces8  Switch  (3-194) 
Sensor,,Flow/Velocity,Transducer  (3-194) 
Sensor,Flow/Velodty,Transmitter  (3-194) 
Fluid 

Switch,Pres8ure,Fluid  (3-218) 

Fluid  Head 

Actuator,Fluid  Head  (3-3) 

Foil 

Capacitor,Aluminum,Electrolytic,Foil  (3-29) 
Capacitor,Taiitalum,Electrolytic,Foil  (3-34) 

Foot 

Switch,Foot  (3-215) 


Fossil  Fueled 

Boiler,Fossil  Fueled  (3-16) 

Frame  Assembly 

Frame  Assembly  (3-77) 

Frame  Assembly,Support  (3-78) 
Frequency  Standard 
Module,Frequency  Standard  (3-138) 
Friction 

Brake,Friction,Material  (3-20) 

Front 

Housing  Assembly,Front  (3-98) 

Front  Handv/heel 
Gear,Traveling,Front  Handwheel  (3-84) 
Front  Roller 

Gear,TraveHng,Front  Roller  (3-85) 

Front  Wedge 

Screw,Front  Wedge  (3-188) 

Fuel 

Mechanical  Filter,Hydraulic,Fuel  (3-134) 
Valve,Fuel  (3-258) 

Valve,Fuel,Main  Assembly  (3-258) 

Furnace 

Heater,Furnace,Cas  (3-95) 

Fuse 

Fuse  (3-78) 

Fuse,Spark  Gap  (3-78) 

Fuse,Surge  Arrestor  (3-78) 

GaAsFET 

Amplifier,Wideband,GaA5  FET  (3-6) 
Transistor,GaAs  FET  (3-250) 

Gas 

Engine,Turbine,Gas  (3-75) 
Generator,Turbine,Gas,AC  (3-88) 
Heater,Fumace,Gas  (3-95) 

Gasket 

Gasket  (3-79) 

Gaskct,Packing,Preform  (3-79) 
Gasket,Seal  (3-80) 

Ga5ket,Summary  (3-79) 

Gate  Shear 

Valve,Hydraulic,Gate  Shear  (3-260) 
Valve,Pneumatic,Gate  Shear  (3-265) 
Gauge 
Gauge  (3-80) 

Gauge,Compass  (3-80) 

Gauge,Pre8Sure  (3-81) 
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Gear 

Gear  (3-81) 

Gear, Bevel  (3-83) 

Gear, Box  Traversing  (3-83) 

Gear,Drive  (3-83) 

Gear,Housing  Elev  (3-83) 

Gear,lnternal  (3-84) 

Gear,Sector  (3-84) 

Gear,Spur  (3-84) 

Gear,Spur,HeIicap  (3-84) 

Gear,Spur,Splined  (3-84) 

Gear,Summary  (3-81) 

Gear,Traveling,Front  Handwheel  (3-84) 
Gear,Travehng,Front  Roller  (3-85) 

Housing,Gear  (3-99) 

Punip,hydrauHc,Gear  (3-164) 

Gear  Assembly 

Gear  A5sembly,Housing  (3-81) 

Gear  Assembly,Housing,  Upper  Elev  (3-82) 

Gear  Assembly,Worm  (3-82) 

Gear  Box 

Gear  Box  (3-82) 

Gear  Box,Mechanical  Device  (3-82) 

Gear  Set 

Gear  Set,Matched  (3-83) 

Gen/Unit 

Transformer, Power ,Gen  /  Unit  (3-237) 
Transformcr,Power,Gen/Unit,Liquic'.  Fill  1-Phase  (3-237) 
Transformer,Power,Gen/Unit,Liquid  Fill  3-Pha8e  (3-238) 
Tran8former,Power,Gen/Unit,Liquid  Filled  (3-238) 

General  Purpose 

Diode,Small  Signal,General  Purpose  (3-61) 

Generator 

Generator  (3-85) 

Generator,  AC  (3-86) 

Generator,DC  (3-87) 

Generator,Motor  (3-87) 

Generator,Summary  (3-85) 

Generator,Tubine  (3-88) 

Generator,Tuibine,Cas,AC  (3-88) 
Generator,Turbine,Steam,AC  (3-88) 
Generator,Turbine,Summary  (3-88) 
Servo,Tachometer,Generator  (3-202) 

Gimbal 

Tube,Gimbal  (3-255) 

Glass 

Capacitor, Fixed,Glass  (3-31) 

Globe  Rotary 

Valve,Hydraulic,Globe  Rotary  (3-260) 
Valve,Pneumotic,Globe  Rotary  (3-266) 

Gravity 

Actuator,Gravity  (3-3) 

Grooved 

Pin  Mechanical,Grooved, Headed  (3-146) 

Ground 

Light,EIectric,Fix, Ground  (3-131) 

SpindIe,Brake,Group  (3-206) 

Grp/Actuatr 

Wheel,Su8p,Grp/Actuatr  (3-270) 


_ Part  Index _ I-ll 

Gun 

Cradle  Assembly,Gun  (3-54) 

Gun  (388) 

Gun,Colllm  Infin  Aim  Ref  (3-89) 

Cun,Firing,Carriage  Mechanism  (3-89) 
Gun,Firing,Platform  Assembly  (3-89) 

Gun,Mlght  Aim  Post  (3-89) 

Gun,Po5t  Aiming  (3-90) 

Gun,Quadrant  (3-90) 

Gun,Recoil,Mechanism  (3-90) 

Gur.,Recoil,Mechani8m, Variable  (3-91) 

Gun,5ummarj’  (3-88) 

Gyros 

(3yros(3-91) 

Gyros,End  Housing  (3-91) 

G)aoscope 

Gyroscope  (3-91) 

HCMOS 

IC  Digital,Memory,HCMOS  (3-111) 

HEX 

Transistor,Field  Effect,HEX,N-Channel  (3-249) 

HMDS 

IC  Digital,HMOS,Memory  (3-109) 

Handle 

Breech,Mcchanism,HandIe  (3-22) 

Handle  (3-92) 

Handle,Brake  Lever  (3-92) 

Handle,Latch  (3-92) 

Handle  Locking  Assy 

Handle  Locking  Assy  (3-92) 

Handwheel 

SpindIe,Handwheel  (3-207) 

Handwheel  Assembly 

Handwheel  Assembly  (3-92) 

Harness 

Cable, Harness  (3-26) 

Harnes5,Rexable  Wiring  (3-93) 

Hame5B,Interconnect  Rotary  (3-93) 

He-Cd 

La8er,Semiconductor,He-Cd  (3-126) 

Head 

Screw,Cap,Socket,Head  (3-188) 

Headed 

Pin  Mechanical,Grooved,Headed  (3-146) 

Pin  Mechanical,Straight,Headed  (3-147) 

Heat  Exchangers 

Heat  Exchanger  (3-93) 

Heat  Exchanger,Summary  (3-93) 

Heat  Exchangers,Elect.  Heater,Resistive  (3-94) 

Heat  Exchangers,Radiator  (3-94) 
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Heater 

Duct,Heater,Air  {3-€5) 

Heater  (3-94) 

Heater, Air  (3-94) 

HeateV/Electrical  (3-94) 

Heater, Electrical, Air  Unit  (3-95) 

Heater, Electrical,Base  Board  (3-95) 
Heater,Electrical,Blast  Coil  Duct  (3-95) 
Heater,Furnace,Gas  (3-95) 

Heater, Immersion  (3-95) 

Heater,Immer8ion, Bottom  Clamping  (3-95) 
Heater,lmmer8ion,Circulation  (3-95) 
Heater,Immersion,Flange  Type  (3-96) 
Heater,Immer8ion,Screw  Plug  (3-96) 

Heater, Immer8lon,Tubular  (3-96) 

Heater,Pipe  (Heat  Tracer)  (3-96) 

Hcater,Summary  (3-94) 

Sen8or,Heater  (3-195) 

Sensor,Hcater,Pig  (3-195) 

Helical 

Spring,HeHcal  (3-208) 

Helicap 

Gear,Spur,Helicap  (3-84) 

Helium-Neon 

Laser, Semiconductor.Helium-Neon  (3-1 26) 

Hex 

Stud,Nut,Hev  (3-210) 

Hexagon 

Nut,Plain,Hexagon  (3-141) 

High  Power 

E)iode,Rectlfier,High  Power  (3-60) 
Tran8fbrmer,Pul8e,Hlgh  Power  (3-239) 

Tran8istor,High  Power  (3-250) 

High  Power  iz  Pulse 

Tran8former,Inductor,Audio,HiBh  Power  &  Pulse  (3-236) 
High  Speed 
Printer,High  Speed  (3-156) 

Transistor, Swltching,High  Speed,NPN  (3-251) 

High  Voltage 

Diode,Rectifier,High  Voltage  (3-60) 

Transformer, High  Voltage  (3-235) 

Hinged 

Cover,Hinged  (3-53) 

Horn 

Horn  (3-96) 

Horn,Annunciator  Module  (3-96) 
Horn,EIectromechanic3l  (3-96) 

Horn,Electronic  (Piezoel)  (3-97) 

Hom,Summary  (3-96) 

Hose 

Clanp,Ho8e  (3-40) 

Hose  (3-97) 

Hose  Assembly 
Hose  Assembly  (3-97) 

Hose  Assembly,Rubber  (3-97) 


Housing 

Gear  Assembly,Houslng  (3-81) 

Gear  A88embly,Hou8ing,Upper  Elev  (3-82) 
Housing  (3-97) 

Hou8ing,Detent  (3-98) 

Housing,End  (3-99) 

Hou8ing,Gear  (3-99) 

Housing,Machined  (3-99) 

Housing,PanteI  (3-1130) 

Housing,Rollor  Hub  (3-100) 

Housing  Assembly 
Housing  Assembly  (3-98) 

Housing  A8sembly,Front  (3-98) 

Housing  Assembly,Lower  Elev  Gear  (3-98) 
Housing  A8sembly,Support  (3-98) 

Housing  Elev 
Gear,Hcuslng  Elev  (3-83) 

Hub  &  Brake  Assy 
Hub  &  Brake  Assy  (3-100) 

Humidity 

Sensor,Humidlty  (3-195) 

Hybrid 
Hybrid  (3-100) 

Hybrid,Puffer/ Amplifier  (3-102) 
Hybrid,Clock  Driver,Dual  (3-102) 
Hybrid,Detector,Under  Voltage  (3-102) 
Hybrid,Driver/Receiver  (3-102) 
Hybrid,Multlplexer  (3-102) 

Hybrld,Op.  Amp.  (3-102) 

Hybrid,Op.  Amp.,Power  (3-102) 
Hybrid,OKillator  (3-103) 

Hybrid,Preamp  (3-103) 
Hybrld,Regulator,Switching  (3-103) 
Hybrid,Thin  Film  Circuit  (3-103) 
Hybrid,Tran8celvcr,Dual  (3-1 03) 
Hydraulic 

Accumulator,Hydraulic  (3-1) 

Mechanical  Filter,Hydraulic,Fuel  (3-134) 
Pump, Hydraulic  (3-163) 
Pump,Hydraulic,Centrifugal  (3-163) 
Pump,Hydraulic,Gear  (3-164) 
Pump,Hydraulic,Impeller  (3-164) 
Pump,Hydraulic,Manual  (3-164) 
Pump,Hydraulic,Pi8ton  (3-164) 
Pump,Hydraulic,Pi5ton,Axial  (3-165) 
Pump,Hydraulic,Piston,Radial  (3-165) 
Pump,Hydraulic,Summary  (3-163) 
Valve,Hydraullc  (3-258) 

Valve,Hydraulic,  Actuator  (3-259) 
Valve,Hydraulic,Ball  (3-259) 
ValvB,Hydraullc,Bellow8  Diaphragm  (3-259) 
Valve,Hydraulic,Check  (3-259) 
Valve,Hydraulic,Gate  Shear  (3-260) 
Valve,Hydraulic,Globe  Rotary  (3-260) 
Valve,Hydraulic,Manual  (3-260) 
Valvc3ydraulic,Needle  (3-261) 
Valve,H7drauIic,Plug  (3-261) 
Valve,Hydraulic,Relief  (3-261) 
Valve,Hydraulic,Ser\'o  (3-261) 
Valve,Kydraulic,fiolenoid  (3-262) 
Valve,Hydraulic,Summary  (3-258) 
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I/P 

Pneumatic.Actuator  Instrument, Transducer, I/P  (3-152) 
IC 

Socket,IC  (3-20S) 

IC  Bipolar 
IC  Bipolar  (3-103) 

IC  l3ipolar,lnterface  (3-103) 

IC  'BipoIar,Interface,MOS  (3-104) 

IC  Bipolar,LSl  (3-104) 

IC  Bipolar, Memory  (3-104) 

IC  Bipolar,TrL  (3-104) 

IC  Bipolar,TTL,Data  Selector/ MUX  (3-105) 

IC  Bipolar,TTL  &  DDL  (3-105) 

IC  Bipohr,VLSI  (3-105) 

IC  Digital 
IC  Digital  (3-105) 

IC  Digital, Array, PAL  (3-107) 

IC  Digital,Bipolar  (3-107) 

IC  DigitaI,Bipolar,Memory  (3-107) 

IC  Dlgital,Buffer,CMOS,Quad  (3-107) 

1C  Digital,CMOS  (3-108) 

IC  Digital, CMC)S,Memory  (3-108) 

IC  Dlgltal,CMOS,RAM  (3-108) 

IC  Digital, CMOS,SSI/MSI  (3-109) 

IC  Digital,Converter,A/D  (3-109) 

IC  Digital,Converter,D/A  (3-109) 

IC  DigitaI,FET,Switch  (3-109) 

IC  Dlgital,HMOS,Memory  (3-109) 

IC  Digital,MOS  (3-109) 

IC  Digital,MC>S,Memory  (3-110) 

IC  Digital,Memory  (3-110) 

IC  Digital,Memory,Chip  (3-110) 

IC  Digital,Memory,EAROM  (3-110) 

IC  Digital,Memory,EPROM  (3-111) 

IC  Dlgital,Memory,HCMOS  (3-111) 

IC  Di^taI,Memory,MOS  (3-111) 

IC  DigitaI,Memory,FROM  (3-111) 

IC  DigitaI,Memory,RAM  (3-111) 

IC  Digital,Mcmory,RAM,Static  (3-112) 

IC  Digital,Memory,UVEPROM  (3-112) 

IC  DigltaI,Memory,UVPROM  (3-112) 

IC  Di^tal,Memory,VMOS  (3-112) 

IC  DigitaI,Memory/LSI  (3-112) 

IC  DigitaLMicroprocessor  (3-113) 

IC  Digital,Quad,True/Comp  Buffr  (3-113) 

IC  DigitaI,SSI/MSI  (3-113) 

IC  DigitaI,Summary  (3-105) 

IC  Linear 
IC  Linear  (3-114) 

IC  Linear,Comparator  (3-115) 

IC  Linear,Line  Driver  (3-115) 

IC  Linear,Op.  Amp,  (3-115) 

IC  Linear,Op.  Amp.,Power  (3-115) 

IC  Linear,Op.  Amp.,Quad  (3-116) 

IC  Linear,ReguIator, Voltage  (3-116) 

IC  Linear,Summary  (3-114) 

IC  Linear,Switch  (3-116) 

IC  Linear,Switch,Quad  (3-116) 

IC  Linear, Voltage  Follower  (3-116) 

IC  Linear,Voltage  Reference,Preci8ion  (3-116) 

IC  Linear, Voltage  Regulator  (3-116) 


Igniter 

Ignlter,Explosive  Squib  (3-116) 

Ignition 

Valve,lgnition  (3-262) 

Illuminated 

Switch,Pu8h  Button,Illuminated  (3-219) 

Immersion 

Heater,Immersion  (3-95) 

Heatcr,Immersion,Bottom  Clamping  (3-95) 
Heater,Immersion,Circulation  (3-95) 
Heater,Immcr8ion,Flange  Type  (3-96) 
Heater,Immersion,Screw  Plug  (3-96) 
Heater,Immerslon,Tubular  (3-96) 

Impatt 

Diodo,Mlcrowave,Impatt  (3-59) 

Impeller 

Pump,Hydraulic,Impeller  (3-164) 

Incandescent 
Lamp,Incandescent  (3-123) 

Incondescent 

Lamp,Flourescent,Incondescent  (3-1 23) 

Indicating  Control 
Sensor,Indicating  Control  (3-195) 

Indicator 
Indicator  (3-117) 

Indicator,Fault  Ball  (3-118) 

Indicatoi',Fault  Locating  (3-118) 

Indicator,Level  Measurement  (3-118) 
lndicator,Pr’ssure  Measurement  (3-118) 

Indicator,Rate  of  Flow  (3-118) 

Lamp,Indicator  (3-125) 

Lamp,Indicator,LED  (3-125) 

Piston,lndicator  (3-148) 

Induction 

Electrical  Motor,Indurtion,AC  (3-68) 

Electrical  Motor,Induction,AC,Single  Phase  (3-68) 
Electrical  Motor,Induction,AC,Wound  Rotor  (3-69) 
Electrical  Motor,Motor/Blower,AC,Induction  (3-70) 
Electrical  Motor,Motor/Blower,Induction  (3-71) 
Inductor 

Transformer,Inductor,Assembly  (3-236) 
Transformer,Inductor,Audio,High  Power  &  Pulse  (3-236) 
Injector 
Injector  (3-119) 

Inner  Tube 
Inner  Tube  (3-119) 

Insert 

Screw,Insert,Thread  (3-189) 

Instrument 

Spring,Instrument,Light  Loads  (3-209) 
Transformer,In8trument,Current  (3-236) 
Tran8former,In8trument,Potential  (3-236) 

Insulator 
Insulator  (3-119) 

Interconnect 

Switch,Interconnect,Master  (3-216) 

Valve,Interconnect  (3-262) 

Interconnect  Rotary 
Hamess,Interconnect  Rotary  (3-93) 
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Interface 

IC  Bipolar, Interface  (3-103) 

IC  BipoIar,Interface,MC>S  (3-104) 

Internal 

Gear,Internal  (3-84) 

Inverter 

Power  Supply,Uninterruptable, Three  Phase, Inverter  (3-155) 

Isolating 

Alarm, Annunclator,Module,IsoIatjng  (3-5) 

Isolator 

Iso]ator,Vlbration, Rubber  (3-119) 

Isolator, Vibration, Spring  (3-119) 

Joint  Mechanical 

Joint  Mechanical,LJniversal  (3-120) 

Junction 

Tran8istor,Field  Effect, Junction  (3-249) 

Key 

Key  (3-120) 

Key,Locklng  (3-120) 

Key,Machine  (3-120) 

Key, Woodruff  (3-120) 

Washer,Key  (3-269) 

Keyboard 

Keyboard  (3-121) 

Kit 

Adapter,Kit  (3-4) 

Klaxon 

Klaxon, Annunciator  Module  (3-121) 

LED 

Lamp,Indicator,LED  (3-125) 

Optoelectronic  Dev., LED  (3-143) 

LSI 

1C  Bipolar,LSI  (3-104) 

Lamp 

Lamp  (3-121) 

Lamp,Bulb  (3-123) 

Lamp,Electric  (3-123) 

Lamp,Flourescent,Inconde8cent  (3-1 23) 

Lamp,Incandescent  (3-123) 

Lamp,Indicator  (3-125) 

Lamp,Indicator,LED  (3-125) 

Lamp,Nuclear  (3-125) 

Lamp,Summary  (3-121) 

Lanyard  Assembly 

Lanyard  Assembly  (3-125) 

Large 

Compu(er,System,Large  (3-45) 

Laser 

Laser,Semiconductor  (3-126) 

La8er,Semiconductor,He-Cd  (3-126) 
Laser,Semiconductor,Helium-Neon  (3-126) 

La8er,YAG  (3-127) 

Latch 

Handle,Utch  (3-92) 

Latching 

Relay, Electromagnetic,Latching,DPDT  (3-1 73) 
Relay,Hlectromechanical,Latching  (3-173) 

Relay, ElectK>mechanical,Latching,DPDT  (3-173) 

Lead 

Transi8tor,Lead  (3-250) 


Lead  Acid 

Battery,Non-Rcchai'geable,Lead  Acid  (3-10) 
Battery,Storage,Lead  Acid,Float  Service  (3-11) 

Battery ,Storage,Lead  Acld,Stationary  Float  (3-1 1 ) 

Left 

Elevating  Mech,Left  (3-73) 

Support  Assembly,Left  (3-210) 

Leg  Assembly 

Leg  Assembly  (3-127) 

Lens 

Lens,Optical,Element  (3-127) 

Level 

Uvel,Vlal  (3-128) 

Sensor,Level  (3-195) 

Sensor,Level,Controller  (3-196) 

Sen8or,Level,Process  Switch  (3-196) 
Sensor,Level,Transmitter  (3-196) 

Level  Fire  Control 

Level  Fire  Control  (3-127) 

Level  Measurement 

Indicator,Level  Measurement  (3-118) 

Level  Vial 

6racket,Level  Vial  (3-19) 

Lever 

Lever,Brake  (3-129) 

Lever,Cam,Tube  (3-129) 

Lever,Cocking  (3-129) 

Lever  Assembly 

Lever  Assembly  (3-129) 

Lever  Group 

Brake,Lever  Group  (3-21) 

Light 

Light  (3-130) 

Light,Electdc,Fix  (3-131) 

Light,Electric,Fix,Ground  (3-131) 

Light,Emerg.  Light  Assy  (3-131) 

Transducer,Sensor,Light  (3-230) 

Light  Loads 

Spring,lnstrument,Light  Loads  (3-209) 

Line  Driver 

IC  Linear,Line  Driver  (3-115) 

Linear 

Pi5ton,Linear  (3-149) 

Transi5tor,Linear  (3-250) 

Lining 

Brake,Shoe,Lining  (3-21) 

Link 

Arm,Link  (3-7) 

Link  Rail  Assembly 

Link  Rail  Assembly  (3-131) 

Liquid  Crystal  Disp 

Liquid  Crystal  Disp  (3-132) 

Liquid  Fill  1-Phase 

Transfonner,Power,Gen/Unit,Liquid  Fill  1 -Phase  (3-237) 

Liquid  Fill  3-Phasc 

Transformer,Pbwer,Gen/Unit,Liquid  Fill  3-Phase  (3-238) 
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Liquid  Filled 

Transformer, Auto, Liquid  Filled  (3-233) 
Transformer,Auto,Liquid  Filled,SingIe  Phase  (3-233) 
Transfonner,Auto,Liquid  Filled,Three  Phase  (3-234) 
Tron8formor,Powor,Gen/Unlt,Liquld  Filled  (3-238) 
Transformer, Station  Service  lncl,Liquid  Filled,! -Phase  (3- 
242) 

Transformer,Station  Service  lncl,Liquid  Filled,3-Pha8e  (3- 
242) 

Transformer,Substation,Llquld  Filled,! -Phase  (3-243) 
Transformer,Substatlon,Llquid  FlIIed,3-Phase  (3-243) 
Transformer,Tran8mi8slon  Tlle,Liquid  Filled,! -Phase  (3-244) 
Transformer,Transmi8sion  Tile,Liquid  Filled,3-Pha8e  (3-245) 


Lithium 

Battery,l.ithium  (3-!0) 

Lock 

Fastener8,Lock  (3-76) 

Lock,Traveling  (3-!  32) 

Washer,Lock  (3-269) 

Lock/Pivot 

Platform  As8embly,Lock/Pivot  (3-!49) 
Locking 

Key,Locklng  (3-!  20) 

Nut,Locking  (3-!40) 

Platform  A88embly,Locklng  (3-!49) 

Locking  Assembly 
Plate,Locking  Assembly  (3-!  49) 

Logic 

Tran8istor,Switching,Logic  (3-252) 

Loop 

Cable,Strap,Loop  (3-26) 

Low  Power 

Diode,Rectifier,Low  Power  (3-60) 
Relay,Signal,Low  Power  (3-!74) 
Transf6rmer,Pulse,Low  Power  (3-239) 

Low  Power,  Signal 

Cable,Wire,Electrical,Low  Power,  Signal  (3-27) 

Low  Pressure 

Tank,Storage,Low  Pressure  (3-223) 

Low  Speed 

Prlnter,Low  Speed  (3-157) 

Lower  Elev  Gear 

Housing  Assembly,Lower  Elev  Gear  (3-98) 
Lubrication 
Fitting,Lubrication  (3-77) 

Lug 

Terminal  Connection,Lug,Strip  (3-226) 
Lunette 
Lunette  (3-132) 

MOS 

IC  Bipolar, Interface,MOS  (3-104) 

IC  DigitaLMOS  (3-109) 

IC  Digital,MC)S,Memory  (3-110) 

1C  Digital, Memory,MOS  (3-111) 

Machine 

Bolt,Machine  (3-17) 

Bushing,Machine  (3-24) 

Key, Machine  (3-120) 

Screw,Machine  (3-189) 

Machine  Thread 


Machhted 

Hou8lng,Machlned  (3-99) 

Magnatron 
Magnatron  (3-!32) 

Magnetic 

Circuit  Breaker,Magnctic  (3-39) 

Clutch,Magnetic  (3-4!) 

Switch,Magnetic  (3-2!  6) 

Magnetic  Amplifier 

Charger,Rectlfier-Stationary,Magnetic  Amplifier  (3-36) 
Main  Assembly 
Valve,Fuel,Main  Assembly  (3-258) 

Manifold 
Manifold  (3-!33) 

Manual 

Pump,Hydraulic,Manual  (3-!64) 

Switch,Manual  (3-2!6) 

Switch,Rotary,Manual  (3-220) 

Valve,Hydraulic,Manual  (3-260) 

Manual  Control 
Valve,Manual  Control  (3-262) 

Mass  Memoty 

Computer.Mass  Memory  (3-44) 

Master 

Switch,Interconnect,Mastf!r  (3-2!6) 

Matched 

Gear  Set,Matched  (3-83) 

Material 

Brake, Friction,  Material  (3-20) 

Mechanical 
Clutch,Mechanical  (3-41) 

Fastener8,Mechanical  (3-76) 

Mechanical  Device 
Gear  Box,Mechanical  Device  (3-82) 

Mechanical  Filter 
Mechanical  Filter  (3-133) 

Mechanical  Filter,Hydraulic,Fucl  (3-134) 

Mechanical  Filter,Summary  (3-133) 

Mechanism 

Breech,Mechanism  (3-22) 
Breech,Mechanism,As8embly  (3-22) 

Breech, Mechanism,Handle  (3-22) 

Gun,Flecoil, Mechanism  (3-90) 

Gun,Recoil,Mechani8m, Variable  (3-91 ) 

Mechanism  Percussion 
Mechanism  Percussion  (3-134) 


Plug,Machine  Thread  (3-150) 
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Memoty 

IC  Bipolar,Memory  (3-104) 

IC  DigltalBlpolar, Memory  (3-107) 

IC  DigitalCM(DS, Memory  (3-108) 

IC  Digital, HMOS, Memory  (3-109) 

IC  Dlgltal,MOS,Memory  (3-110) 

IC  DlgitaI,Momor/  (3-110) 

IC  Digital, Memory,Chlp  (3-110) 

IC  Dlgltal,Memory,EAROM  (3-110) 

1C  Digltal,Memory,BPROM  (3-111) 

1C  Dlgltal,Memory,HCMOS  (3-111) 

IC  DigltaI,Memory,MOS  (3-111) 

IC  Dlgital,Memory,PROM  (3-111) 

IC  Digltal,Memory,RAM  (3-111) 

IC  Digltal,Memory,RAM,Static  (3-112) 

IC  Dlgltal,Memory,UVEPROM  (3-112) 

1C  Digital,Memory,'JVPROM  (3-112) 

IC  Digital, Memory. VMOS  (3-112) 

Memoiy  Device 

Memory  Device.Storage  Device, Electronic/Magnetic  (3- 
134) 

Memoiy/LSI 

IC  Dlgital,Memory/LSI  (3-112) 

Mercury  Wetted 

Relay,Electromechanical,Mercury  Wetted  (3-173) 

Metal 

Pipe,Rigid,Metal  (3-148) 

Reslstor,Fixed,Film,Metal  (3-179) 

Meteorological 

Sensor.Meteorological  (3-196) 

Meter 

Meter  (3-134) 

Meter,Flow  (3-135) 

Meter,Moving  Coil  (3-13S) 

Meter.MultimeKer  (3-136) 

Meter.Potentiomiiter  (3-136) 
Meter.Potcntiometer.Position  fiensor  (3-136) 
Meter,Potentiometer,Rotary  (2-136) 

Meter.Ruggedized  (3-136) 

Meter.Summary  (3-134) 

Meter.Thermometer  (3-137) 

Meter,Time,Elap8ed  (3-137) 

Meter, Vertical  Speed  (3-137) 

Mica 

Capacitor,Fixed,Mica,Dipped  (3-31) 

Mica/Glass 

Capacitor,Fixed,Mica/Gla8s  (3-31) 

Micro 

Switch,MicTO  (3-216) 

Micrometer 

Nut,Micrometer  (3-140) 

Micfoprooeflaor 

IC  Digital,Microproce8sor  (3-113) 

Microayn 

Microsyn  (3-138) 


Miaowave 

Amplifier.Mlcrowavo  (3-6) 

Antenna,Microwave  (3-7) 
Atteiiuator,Fixed,Microwave  (3-8) 

Attenuator, Microwave  (3-8) 

Attenuator, Mlcrowave.VoItage  Controlled  (3-8) 
Connector, Microwave  (3-49) 

Detector, Microwave  (3-57) 

Dlode,Microwave  (3-58) 

Dlode,Microwave,Impatt  (3-59) 

Dlode,Microwave, Point  Contact  (3-59) 
Diode,Microwave,Step  Recovery  (3-59) 
Dlode,Microwave,Summary  (3-58) 

Electrical  Filter.Mlcrowave  (3-66) 

Microwave,Phase  Shifter  (3-138) 
Microwave,Polarizer  (3-138) 

Mixer.Microwave  (3-138) 

Mixer,Microwave,Electrical  (3-138) 
ModiUatonMicrowave  (3-138) 
Osclllator.Microwave.Fixed  (3-143) 
0»cillator,Microwave,VCO  (3-143) 
Oscillator,Microwave,YIG  (3-144) 
Tran8istor,Mlcrowave  (3-250) 
Tube,Electron,Microwave,TWT  (3-253) 

Might  Aim  Post 

Gun,Might  Aim  Post  (3-89) 

Minature 

Blower,Minature  (3-16) 

Mixer 

Mixer.Microwave  (3-138) 

Mixer.Microwave, Electrical  (3-138) 

Modulator 

Modulator.Microwave  (3-138) 

Modulator,Pulse  Width  (3-138) 
Tube,Electron,Modulator  (3-255) 

Module 

Alarm,Annunciator,Module  (3-.'3) 
Alarm,Annunciator,Module,Isolating  (3-5) 
AIarm,Ann  nciator,Module,Relay  (3-5) 
Alarm,Annunciator,Module,Solid  State  (Visual)  (3-5) 
Module.Frequency  Standard  (3-138) 

Module,Pre  Amp  Board  (3-139) 

Module,Solar  Cell  (3-139) 

Module.Torque  Bridge  (3-139) 

Motor 

Brake,Motor  (3-21) 

Geiierator.Motor  (3-87) 
Pump,Centrifugal,Condenser,Motor  (3-160) 
StarteivMotor  (3-209) 

Motor  Control 

Valve,Motor  Control  (3-262) 

Motor  Generator  Set 

Motor  Generator  Set  (3-139) 

Motor  Generator  Set,Diesel  (3-139) 

Motor  Generator  Set,Diesel,AC  (3-139) 

Motor  Generator  Set,Drive  (3-140) 

Motor  Generator  Set,Electric,DC  (3-140) 

Motor  Generator  Set,Summary  (3-139) 

Motor  Starter 

Servo,Motor  Starter  (3-201) 
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Motor/Blower 

Electrical  Motor/Motor/Blower  (3-69) 

Electrical  Motor, Motor/Blower, AC  (3-69) 

Electrical  Motor, Mator/Blower,AC,Inductlon  (3-70) 
Electrical  Motor,Molor/Blower,AC,Poly  Phastc  (3-70) 
Electrical  Motor,Motor/Blower,AC,Split  Phase  (3-70) 
Electrical  Motor,Motor/Blower,DC  (3-70) 

Electrical  Motor, Motor/Blower, DC,Comrr.utator  (3-71) 
Electrical  Motor,Motor/Blower,Fan  (3-71) 

Electrical  Motor,Motor/Blower,Fan,Axial  (3-71) 
Electrical  Motor,Motor/Blowor,Fan,Cfntrifugal  (3-71) 
Electrical  Motor,Motor/Blower,Fan,Vano  Axial  (3-71) 
Electrical  Motor,Motor/Blower,Induction  (3-71) 
Electrical  Motor,Motor/Blower,Suininary  (3-69) 
Electrical  Motor,Motor/Blower,Synchronous  (3-72) 
Mount 

Cover,Tele8cope, Mount  (3-54) 

Mount  (3-140) 

Telescope,Mount  (3-224) 

Moving  Coil 

Meter,Moving  Coil  (3-135) 

Multicontact 

Connector,Circular,Multicontact  (3-48) 
Connector,Rectangular,Multicontact  (3-49) 

Multimeter 

Meter, Multimeter  (3-136) 

Multiple 

Transistor,Multiple  (3-251) 
Transistor,Multiple,Darlington  (3-251 ) 
Transistor,Multiple,Darlington,Po wer  (3-251 ) 
Tran8istor,Multiple,Dual,PNP  (3-251) 
Tran8i8tor,Multiple,Quad  (3-251) 

Multiple  or  Sequence 

Alarm,Annunciator,MuItiple  or  Sequence  (3-5) 
Multiplexer 
Hybrid,Multiplexer  (3-102) 

Muzzle 

Plug,Muzzle  (3-150) 

N'Channel 

Tran8i8tor,Field  Effect,HEX,N-Channel  (3-249) 

N.C 

Relay,Contact,N.C.  (3-172) 

N.O. 

Relay,Contact,N.O.  (3-172) 

NPN 

Tran8istor,Bipolar,NPN  (3-248) 
Tran8istor,Switching,High  Speed,NPN  (3-251) 

Needle 

VaIve,Hydraulic,Needle  (3-261) 

Valve, Pneumatic,Needle  (3-266) 

Netwoiic 

Electrical  Filter,Network  (3-66) 

Re8istor,Netvvork  (3-180) 

Ni-Cd 

Battery,Recharg(iable,Ni-Cd  (3-10) 

Non*Rechargeable 

Battery,Non-Rechargeable,Lead  Acid  (3-10) 

Nuclear 

Lamp,Nuclear  (3-125) 


Nut 

Nut  (3-140) 

Nut,Lockipg  (3-140) 

Nut, Micrometer  (3-140) 

Nut,naln  (3-140) 

Nut,Plain,Hexagon  (3-141) 

Nut,Plain,Round  (3-141) 

Nut,Slotted  (3-141) 

Nut,Special  (3-141) 

Nut, Wheel  (3-141) 

Nut,Wing  (3-141) 

Stud,Nut,Hex  (3-210) 

O-Ring 

Scal,0-Ring  (3-192) 

Oil 

Seal,Oil  (3-192) 

Valve,Oil  (3-262) 

One  Shot  Explosive 

One  Shot  Explosive  (3-142) 

Op.  Amp. 

Hybirid,Op.  Amp.  (3-102) 

Hybrid,Op.  Amp.,Power  (3-102) 

1C  Linear,Op.  Amp.  (3-115) 

IC  Linear,Op.  Amp.,Power  (3-115) 

IC  Linear,Op.  Amp.,Quad  (3-116) 

Open/Close  Service 

Pneumatic,Diaphragm  Spring  Opp,Open /Close  Service  (3- 
152) 

Pneumatic,Single  Acting  Piston,Open/Close  Service  (3-153) 

Operator 

Valve,Operator,Electric  Motor  (3-262) 
Valve,Operator,Electric  Motor,Compo8ite  (3-263) 
Valve,Operator,Electric  Solenoid  (3-263) 

Optical 

Len5,Optical,Element  (3-127) 

Optical,Pn8m  (3-142) 

Optical,Prism, Assembly  (3-142) 

Window,Optical  (3-271) 

Optical  El 

Retainer,Optical  El  (3-184) 

Optoelectronic  Dev. 

Optoelectronic  Dev.,Fiber  Optic  Dev  (3-142) 

Optoelectronic  Dev.,LED  (3-143) 

Optoelectronic  Dev.,Photovoltaic  Cell  (3-143) 
Optoelectronic  Dev.,Sensor  (3-143) 

Oscillator 

Crystal/Osdllator  (3-55) 

Hybrid.Oscillator  (3-103) 

Oscillator,Microwave,Fixed  (3-143) 
08cillator,Microwave,VCO  (3-143) 
08cillator,Microwave,YlG  (3-144) 

Output 

Tran8former,Output  (3-236) 

Overall 

Cover,Overall  (3-53) 

PABX 

Telephone  Sy8tem,PBX,PABX  (3-223) 

PAL 

1C  Digital, Array,PAL  (3-107) 
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PBX 

Telephone  System, PBX  (3-223) 

Telephone  Sy8tem,PBX,PABX  (3-223) 

PNP 

Transistor, Bipolar, PNP  (3-248) 
Transistor,Multiple,Dual,PNP  (3-251) 

POW 

Valve,POW  (3-263) 

PROM 

IC  Dlgital,Memory,PROM  (3-111) 

PUT 

Dlode,Thyri8tor,PLJT  (3-62) 

PWB 

Connector,PWB  (3-49) 

PWR 

Valve,Check,PWR  (3-257) 

Packing 

Gasket,Packing,Preform  (3-79) 

Pad 

Pad,Cushioning  (3-144) 

Pan 

Telescope,Pan  (3-225) 

PanMllS 

Prefonned  Packlng,Telescope,Pan  Ml  13  (3-156) 
Panel 

Panel,Control  (3-144) 

Pantel 

Housing,Pantel  (3-100) 

Paper 

Capadtor,Fixed,Paper  (3-32) 

Paper/PUatic 

Capacitor,nxed,Paper/Pla8tic  (3-32) 

Parallel  Plate 

Capacitor,Variable, Parallel  Plate  (3-34) 

Pawl 
Pawl  (3-144) 

Pendant-Hoist  Key 

Switch,Push  Button,Pendant-Hoi8t  Key  (3-219) 

Phase 

Tran8fbrmer,Power,Pha8e,Three  (3-238) 

Phase  Shifter 

Microwave,Pha8e  Shifter  (3-138) 

Plwtovoltaic  Cell 

C^toelectronic  Dev.,Photovoltaic  Cell  (3-143) 
Piezoelectric 
Crystal/Piezoelectric  (3-55) 

Pig 

Sensor, Heater,Pig  (3-195) 

Pilot 

Valve,PUot  (3-263) 

Pin 

Connector,Pin  (3-49) 

Pin  Assembly 
Pin  Assembly  (3-144) 


Pin  Mechanical 
Pin  Mechanical  (3-145) 

Pin  Mechanical,Breech  (3-145) 

Pin  Mechanical,Cotter  (3-145) 

Pin  Merhanical,Firing  (3-145) 

Pin  Mechaniral,Grooved,Headed  (3-146) 
Pin  Mechanical,Quick  Release  (3-146) 
Pin  Mechanical,Shear  (3-146) 

Pin  Mechanical, Spring  (3-146) 

Pin  Mechanical,Straight  (3-147) 

Pin  Mechanical,Straight, Headed  (3-147) 
Pin  MechanicaI,Straight,Thread  (3-147) 
Pin  Mechanical,Susp  Lock  (3-148) 

Pin  Mechanical,Tapered  (3-148) 

Pipe 

Pipe,Rigld,Metal  (3-148) 

Plug,Pipe  (3-150) 

Pipe  (Heat  Tracer) 

Heater,Pipe  (Heat  Tracer)  (3-96) 

Piston 

Actuator,Piston,Cylinder  (3-3) 

Capacitor, Variable,Piston  (3-34) 
Piston,Body  (3-148) 

Piston,Indicator  (3-148) 

Piston,Linear  (3-149) 
Pump,Hydraulic,Piston  (3-164) 
Pump,Hydraulic,Piston,Axial  (3-165) 
Pump,Hydraulic,Piston,Radial  (3-165) 
Piston  Assembly 
Piston  Assembly  (3-148) 

Pivot 
Pivot  (3-149) 

Plain 

Nut,Plain  (3-140) 

Nut,Piain,Hexagon  (3-141) 
Nut,Plain,Round  (3-141) 

Stud,Plain  (3-210) 

Plastic 

Capacitor,Fixed,Plastic  (3-33) 

Plate 

Plate,lx>cking  Assembly  (3-149) 

Platform  Assembly 
Gun,Flring,Platform  Assembly  (3-89) 
Platform  Assembly  (3-149) 

Platform  A8sembly,Lock/Pivot  (3-149) 
Platform  Assembly,Locking  (3-149) 
Plotter 

Printer,Plotter,Digltal,X-Y  (3-158) 

Plug 

Plug  (3-149) 

Plug,Expansion  (3-T50) 

PlugMachine  Thread  (3-150) 
Plug,Muzzle  (3-150) 

Plug,Pipe  (3-150) 

Valve,Hydraulic,Plug  (3-261) 
Valve,Fneumatic,Plug  (3-266) 

Plunger 

Bushing,Plunger  (3-24) 

Plunger  (3-151) 

Plunger,I>etent  (3-151) 

Plunger,Firing  (3-151) 
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Plunger  Assembly 

Plunger  Assembly  (3-151) 

Pneumatic 

Pneumatic,  Actuator  (3-151) 

Pneumatic, Actuator, Summary  (3-151) 

Pneumatic,Actuator  Instrument  (3151) 
Pneumatic,Actuator  Instrument,Transducer  (3-152) 
Pneumatic, Actuator  Instrument,Transducer,Combined 
Positioner  (3-152) 

Pnetimatic, Actuator  Instrument,Transducer,Electro- 
Pneumatic  (3-152) 

Pneumatic,Actuator  Instrument, Transducer,I/P  (3-152) 
Pneumatic,Diaphragm  Spring  Opp,Open/Close  Service  (3- 

152) 

Pneumatic,Double  Acting  Piston,Actuator  (3-152) 
Pneumatic,Double  Acting  Piston,Actuator,ThrottIing  (3- 

153) 

Pneumatic, Double  Acting  Piston,Actuator, Throttling 
Composite  (3-153) 

Pneumatic, Single  Acting  Piston,Actuator, Throttling  (3-153) 
Pneumatic,Single  Acting  Piston,Actuator, Throttling 
Composite  (3-153) 

Pneumatic,Single  Acting  Pis ton,Open /Close  Service  (3-153) 
Transducer,Sensor,Pneumatic  (3-230) 

Valve,Pneumatic  (3-263) 

Valve,Pneumatic,Actuator  (3-264) 
Valve,Pneumatic,Actuator,Diaphragm  (3-264) 
Valve,Pneumatic,Actuator,Diaphragm  Spring  Opp  (3-264) 
Valve,Pneumatic,Actuator,DoubIe  Action  Piston  (3-264) 
Valve,Pneumatic,Actuator,Self  Operated  (3-264) 
Valve,Pneumatic,BaU  (3-264) 

Valve,Pneumatic,Bellows  Diaphragm  (3-265) 

Valve, Pneumatic,Bleed  (3-265) 

Valve,Pneumatic,Check  (3-265) 

Valve,Pneumatic,Gate  Shear  (3-265) 

Valve,Pneumatic,Globe  Rotary  (3-266) 

Valve, Pneumatic,Needle  (3-266) 

Valve,Pneumatic,Plug  (3-266) 

Valve,Pneumatic,Pressure  Regulator  (3-266) 
Valve,Pneumatic,Purge,Stem  (3-267) 
Valve,Pneumatic,Summary  (3-263) 

Point  Contact 

Diode,Microwave, Point  Contact  (3-59) 

Polarizer 

Microwave,Polarizer  (3-138) 

Poles 

Poles,Wood  (3-153) 

Pollution  Control 

Precipitator,Electrical,Pollution  Control  (3-155) 
Predpitator,Equipment,Pollution  Control  (3-155) 

Poly  Phase 

Electrical  Motor, Motor/Blower,AC,Poly  Phase  (3-70) 

Polycarb 

Capacitor,Fixed,Polycarb  (3-33) 

Position  Sensor 

Meter, Potentiometer,Po8ition  Sensor  (3-136) 

Positive  Displacemen 

Pump,Positive  Displacemen  (3-165) 

Pump,Po8itive  DispIacemen,Service,Composite  (3-165) 
Pump,Po8itive  Di8placemen,Service,Continuous  (3-165) 
Pump,Positive  DispIacemen,Summary  (3-165) 


Post 

Fost,Electrical  (3-154) 

Post  &  Wire 

Contact,Post  &  Wire  (3-50) 

Post  Aiming 

Cun,Post  Aiming  (3-90) 

Potential 

Transformer,Instrument,Potential  (3-236) 

Potentiometer 

Meter,Potentiometer  (3-136) 

Meter, Potentiometer,Position  Sensor  (3-136) 
Meter,Potentiometer,Rotary  (3-1 36) 

Resistor, Variable, Potentiometer  (3-182) 

Power 

Cable, Electrical, Power  (3-26) 

Hybrid,Op.  Amp.,Power  (3-102) 

1C  Linear, Op.  Amp.,Power  (3-115) 

Relay, Power  (3-174) 

Resistor,Fixed,Wire  Wound,Power  (3-180) 
Transformer,Power,Distribution  (3-237) 
Transformer,Power,Filter  (3-237) 
Transformer,Power,Gen/Unit  (3-237) 

Transformer, Power, ,Gen/Unit,Liquid  Fill  l-Phase  (3-237) 
Transformer,Power,Gcn/Unit,Liquid  Fill  3-Phase  (3-238) 
Transibrmer,Power,Gen/Unit,Liquid  Filled  (3-238) 
Transformer,Power,Phase, Three  (3-238) 
Transformer,Power,Set  Up  (3-239) 

Transistor,Field  Effect,Power  (3-249) 

Transistor, Multiple,Darlington,Power  (3-251) 

Power  Supply 

Power  Supply  (3-154) 

Power  Supply,Public  Utilities  (3-154) 

Power  Supply,Summaiy  (3-154) 

Power  Supply,Uninterruptable  (3-155) 

Power  Supply,Uninterruptable,Single  Phase,Static  Inverter 
(3-155) 

Power  Supply,Uniiiterruptable,Three  Phase,Inverter  (3-155) 
Sensor,Power  Supply  (3-196) 

Power  Switch 

Circuit  Brealcer,Power  Switch  (3-40) 

Power  Transducer 

Sensor,Power  Transducer  (3-197) 

Pre  Antp  Board 

Module,Pre  Amp  Board  (3-139) 

Preamp 

Hybrid, Preamp  (3-103) 

Precipitator 

Precipitator,Electrical,Pollution  Control  (3-155) 
Precipitator,Equipment,Pollution  Control  (3-155) 
Tran8former,Rectifier,Precipitator  (3-240) 

Precision 

IC  Linear,Voltage  Reference,P)recision  (3-116) 
Resistor,Fixed,Wire  Wound,Preci8ion  (3-180) 

Resistor, Variable,Wire  Wound.Precision  (3-183) 

Preform 

Gasket,Packing,Preform  (3-79) 

Preformed  Packing 

Preformed  Packing,Telescope,Pan  M113  (3-156) 
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Pressure 

Gauge,Pressure  (3-81) 

Sensor,Pres5ure  (3-197) 

Sensor, Pressurc,Transmitter  (3-197) 
Switch,Pressure  (3-216) 

Switch,Pre8sure,Fluid  (3-218) 

Transducer, Pressure  (3-229) 
Valve,Relief,Pressure  (3-267) 

Pressiue  Measurement 
Indicator,Pressure  Measurement  (3-118) 
Pressure  Regulator 

Valvc,Pneumatic,Pressure  Regulator  (3-266) 
Pressure  Test 
Valve,Pressure  Test  (3-267) 

Prevalvc 

Valve,Prevalve  (3-267) 

Printed  Wiring 
Cable,Printed  Wiring  (3-26) 

Printed  Wiring  Assy 
Printed  Wiring  Assy  (3-156) 

Printer 

Printer,High  Speed  (3-156) 

Printer,Low  Speed  (3-157) 
Printer,Plotter,Digital,X-Y  (3-158) 

Prism 

Optical,Prisrn  (3-142) 
Optical,Prism,Assembly  (3-142) 

Process  Switch 

Sensor,Flow/Velodty,Process  Switch  (3-194) 
Sensor,Level,Process  Switch  (3-196) 
Sensor,Temperature,Process  Switch  (3-200) 
Protective 
Cover,Protective  (3-54) 
Relay,Composite,Protective  (3-172) 
Protective  Control 

Relay,Time  Delay,  Protective  Control  (3-176) 
Public  Utilities 

Power  Supply,Public  Utilities  (3-154) 

Pulley 
PuUey  (3-158) 

Pulse 

Transformer,Pulse  (3-239) 
Tran8former,Pulse,Dual  (3-239) 
Transformer,Pulse,High  Power  (3-239) 
Transfbnner,Pulse,Low  Power  (3-239) 

Pulse  Widtli 

Modulator,Pulse  Width  (3-138) 


Pump 

Pump  (3-158) 

Pump,Centrifugal  (3-159) 

Pump,Centrifugal,Boric  Acid  Transfer  (3-159) 
Pump,Centrifugal,Boron  Injection  (3-159) 
Pump,Centrifugal,Changing/High  Speed  (3-159) 
Pump,Centrihigal,Circulating  Water  (3-160) 
Pump,Centrifugal,Condenser  (3-160) 
Pump,Centrifugal,Condenser,Booster  (3-160) 
Pump,Centrifugal,Condenser,Circulation  (3-160) 
Pump,Centrifugal,Condenser,Motor  (3-160) 
Pump,Centrifugal,Conlrol  Rod,Drive  (3-160) 
Pump,Centrifugal,Cooling  (3-161) 
Pump,Centrifugal,Cooling, Water  (3-161) 
Pump,Centrifugal,Reactcr  Building  CCW  (3-161) 
Pump,Centrifugal,Reactor  Feedwater  (3-161) 
Pump,Centrifugal,Residual  Heat  Remova  (3-161) 
Pump,Centrifugal,Sait  Water  Injection  (3-161) 
Pump,Centrifugal,Service  (3-162) 
Pump,Centrifugal,Service, Alternating  (3-162) 
Pump,Centrifugal,Service,Booster  (3-162) 
Pump,Centrifugal,Service, Continuous  (3-1 62) 
Pump,Centrifugal,Service,Salt  Water  (3-162) 
Pump,Centrifugal,Service,Standby  (3-162) 
Pump,Centrifugal,Service, Water  (3-162) 
Pump,Centrifugal,Steam  Gen  Feed  (3-163) 
Pump,Centrifugal,Summary  (3-159) 
Pump,Centrifugal,System  Composite  (3-163) 
Pump,Hydraulic  (3-163) 

Pump,Hydraulic,Centrifugal  (3-163) 
Pump,Hydraulic,Gear  (3-164) 

Pump,Hydrau!ic,lmpeller  (3-164) 
Pump,Hydraulic,Manual  (3-164) 

Pump,Hydraulic,Piston  (3-164) 

Pump,Hydraulic,Piston, Axial  (3-165) 
Pump,Hydraulic,Piston,Radial  (3-165) 
Pump,Hydraulic,Summary  (3-163) 

Pump,Positive  Displacemen  (3-165) 

Pump,Positive  Displacemen,Service,Composite  (3-165) 
Pump,Positive  Displacemen,Service,Continuous  (3-165) 
Pump,Positive  Displacemen,Summary  (3-165) 
Pump,Summary  (3-158) 

Purge 

Valve,Pneumatic,Purge,Stem  (3-267) 

Push  Button 
Switch,Push  Button  (3-219) 

Switch,Push  Button,llluminated  (3-219) 

Swltch,Push  Button,Pendant-Hoist  Key  (3-219) 

Quad 

1C  Digital,Buffer,CMOS,(3uad  (3-107) 

1C  Digital,Quad,True/Comp  Buffr  (3-113) 

1C  Linear,Op.  Amp.,Quad  (3-116) 

IC  Linear,Switch,Quad  (3-116) 

Transistor,Multiple,<^ad  (3-251) 

Quadrant 
Gun,Quadrant  (3-90) 

Quadrant  Fire  Contrl 
Quadrant  Fire  Contrl  (3-165) 

Quartz 

Crystal,Quartz  (3-56) 

Quick  Release 

Pin  Mechanical,Quick  Release  (3-146) 
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R.F. 

Transistor,Field  Effect,R.F.  (3-249) 

Tran8istor,R.F.  (3-251) 

RATvi 

IC  Digital,CMOS,RAM  (3-108) 

IC  Digital,Memory,RAM  (3-111) 

IC  E>igitaI,Memory,RAM,Static  (3-112) 

RF  &  Coil 

Tran8lbrmer,RF  &  Coil  (3-240) 

Radial 

Pump, Hydraulic, Piston, Radial  (3-165) 

Radiation 

Sensor,Radiation  (3-197) 

Radiator 

Heat  Exchangers,Radiator  (3-94) 

Radio  Frequency 

Coil,Radio  Frequency  (3-43) 

Rail  &  Plate  Assy 

Rail  &:  Plate  Assy  (3-166) 

Rail  Assembly 

Rail  Assembly  (3-166) 

Rake 

Brake,Rake  (3-21) 

Rate  of  Flow 

Indicator,Rate  of  Flow  (3-118) 

Reactor  Building  CCW 

Fump,Centrifugal,Reactor  Building  CCW  (3-161) 

Reactor  Feedwater 

Pump,Centrifugal,Reactor  Feedwater  (3-161) 
Rear  Traverse  Assy 
Rear  Traverse  Assy  (3-167) 

Receiving 

Tube,Electron,Receiving  (3-255) 

Receptacle 

Connector,Receptacle,Electrical  (3-49) 

Rechargeable 

Battery,Rechargeable,Ni-Cd  (3-10) 

Recoil 

Gun,Recoil,Mechanism  (3-90) 
Gun,Recoil,Mechanism,Variable  (3-91) 

Recoil  Cylinder  Assy 

Recoil  Cylinder  Assy  (3-167) 

Recoil  Ind 

Bracket,Recoil  Ind  (3-19) 

Recoil  Mechanism 

Arm,Recoil  Mechanism  (3-8) 

Recorder 

Recorder,Cas5ette,Tape  Reel  (3-167) 
Sensor,Recorder  (3-198) 

Rectangular 

Connector,Rectangular,Multicontact  (3-49) 
Recticle  Slide  Assy 
Recticle  Slide  Assy  (3-167) 


Rectifier 

Diode,Rectifier  (3-59) 

Diode,Rectifier,Bridge  (3-60) 

Diode,Rectifier,Bridge, Three  Phase  (3-60) 
Diode,Rectifier,High  Power  (3-60) 

Diode,Rectifier,High  Voltage  (3-60) 
Diode,Rectifier,Low  Power  (3-60) 
Diode,Rectifier,Summary  (3-59) 

Transformer,Rectifier  (3-240) 

T ransformer,Rectifier,Excitation  (3-240) 

T  ransformer,Rectifier,Preci  pita  tor  (3-240) 

Rectifier-Stationary 

Charger,Rectifier-Stationary,Ferro-Resonant  (3-36) 
Charger,Rectif)er-Stationary,Magnetic  Amplifier  (3-36) 
Charger,Rectifier-Stationary,Silicon  Controlled  (3-37) 
Recup  Cyl  Head  Assy 
Rpcup  Cyl  Head  Assy  (3-167) 

Reed 

Switch,Reed  (3-220) 

Reflector 

Reflector  (3-167) 

Regulator 

Hybrid,Regulator,Switching  (3-1 03) 

1C  Linear,Regulator,Voltage  (3-116) 

Regulator  (3-167) 

Valve,Regalator  (3-267) 

Reinforced 

Wheel,Reiiiforced  (3-270) 

Relay 

Alarm,Annunciator,Module,Relay  (3-5) 

Relay  (3-168) 

Relay,Composite  (3-171) 

Relay,Composite,Auxilitary  (3-172) 
Relay,Composite,Control  (3-172) 
Relay,Composite,Protective  (3-172) 

Relay,Contact  (3-172) 

Relay,Contact,N.C.  (3-172) 

Relay,Contact,N.O.  (3-172) 

Relay ,Contactors,Sele  (3-172) 

Relay,DPDT  (3-173) 

Relay,Electromagnetic,Latching,DPDT  (3-173) 
Reiay,Electrom  echanical, Armature  (3-1 73) 
Relay,Electromechanical,Latching  (3-173) 
Relay,Electromechanical,Latching,DPDT  (3-173) 
Relay,Electromechanical,Mercury  Wetted  (3-173) 
Relay,Power  (3-174) 

Relay,SPDT  (3-174) 

Relay,SPST  (3-174) 

Relay,Signal,Low  Power  (3-174) 

Relay,Solenoid  (3-174) 

Relay,Solid  State  (3-175) 

Relay,Summary  (3-168) 

Relay,Switchgear  (3-175) 

Relay,Time  Delay  (3-175) 

Relay,Time  Delay,Protective  Control  (3-176) 

Relief 

Valve,Hydraulic,Relief  (3-261) 

Valve,Relief  (3-267) 

Valve,Relief,Pre88ure  (3-267) 

Valve,Relief,Summary  (3-267) 

Valve,Relief,Thermal  (3-268) 
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Reset 

Counter, Reset  (3-52) 

Residual  Heat  Remova 
Pump,Centrifugal,Residual  Heat  Remova  (3-161) 
Resistive 

Heat  Exchangers, Elect.  Keater,Resistive  (3-94) 
Re.^istor 

Resistor, Alumina, Ceramic  (3-176) 

Rcsistor,Fixed  (3-176) 

Resistor, Fixcd,Carbon  &  !  ’  rtal  Film  (3-177) 
Resistor,Fixed,Carbon  Film  (3-177) 

Resistor, Fixed,Composition  (3-1 78) 
Resistor,Fixed,Film  (3-178) 
Resistor,Fixed,Film,fvIetal  (3-179) 
Resistor,Fixed,Summary  (3-176) 
Resistor,Fixed,Wire  Wound  (3-179) 

Resistor, Fixed,Wire  Wound, Power  (3-180) 
Re8istor,Fixed,Wire  Wound, Precision  (3-180) 
Resistor,Network  (3-180) 

Resistor, Thermistor  (3-181) 

Resistor, Trimpot,Carbon  Film  (3-181) 

Resistor, Variable  (3-181) 

Resistor, Variable,Comnosition  (3-1 82) 
Resistor,Variable,Potentiometer  (3-182) 

Resistor, Variable,Summaiy  (3-181) 

Resistor, Variable,Trimmer  (3-182) 

Resistor, Variable, Wire  Wound  (3-183) 
Resistor,Variable,Wire  Wound,Precision  (3-183) 
Resistor,Varistor  (3-183) 

Resolver 

Resolver,Rotor  (3-183) 

Resolver,Servomechanism  (3-184) 

Resolver,Starter  (3-184) 

Synchro, Resolver  (3-222) 

Retainer 
Retainer  (3-184) 

Retainer,Optical  El  (3-184) 

Retainer  Piston  Assy 
Retainer  Piston  Assy  (3-184) 

Retaining 

Ring,Retaining  (3-185) 

Retaining  Ring 
Fastener5,Retaining  Ring  (3-77) 

Reticle 
Reticle  (3-184) 

Retractor 
Retractor  (3-184) 

Reverse  Lock 
Qutch,Reverse  Lock  (3-42) 

Ribbed  Shoulder 
Bolt,Ribbed  Moulder  (3-17) 

Right 

Elevating  Mech,Right  (3-73) 

Support  Asscmbly.Right  (3-211) 

Rigid 

Pipe,Rigid,Metal  (3-148) 

Ring 

Ring  (3-184) 

Ring,Retaining  (3-185) 

Ring,Slip  (3-185) 

Ring^itop  (3-185) 


Ring  Yoke  Assembly 

Ring  Yoke  Assembly  (3-185) 

Rivet 

Rivet, Solid  (3-185) 

Rod 

Orake,Rod  (3-21) 

Rod  (3-185) 

Roller 

Bcaring,Roller  (3-13) 

Bearing,Roller,Taper  (3-13) 

Roller  (3-186) 

Roller  Assembly 
Rollor  Assembly  (3-186) 

Roller  Hub 

Housing,Roller  Hub  (3-100) 

Roller  Univeis  Assy 
Roller  Univers  Assy  (3-186) 

Rotary 

Meter,Potentiometer,Rotary  (3-136) 
Sv/itch,Rotary,Manual  (3-220) 

Rotary  Harness  Assy 
Rotary  Harness  Assy  (3-186) 

Rotary  Switch 
Rotary  Switch  (3-186) 

Rotating  Head  Assy 
Rotating  Head  Assy  (3-187) 

Rotor 

Resolver,Rotor  (3-183) 

Round 

Nut,Plain,Round  (3-141) 

Rubber 

Hose  A8sembly,Rubber  (3-97) 
!5olator,Vibration,Rubber  (3-119) 
Ruggedized 
Meter,Ruggedized  (3-136) 

SCR 

Dicde,SCR  (3-61) 

SPOT 

Relay,SPDT  (3-174) 

SPST 

R3lay,SPST  (3  174) 

SSI/MSl 

IC  Digital,CMOS,SSI/MSl  (3-109) 
iC  Digital,SSI/MSI  (3-113) 

Safety 

Valve,Safety  (3-268) 

Salt  Water 

Pump,Centrifugal,Service,Salt  Water  (3-162) 
Salt  Water  Injection 

Pump,Centrifugal,Salt  Water  Injection  (3-161) 

Scale 

Scale,Diopter  (3-187) 
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Saew 

Screw  (3-187) 

Screw, Cap  (3-187) 

Screw, Cap, Socket  (3-188) 

Screv',Cap,Socket,Head  (3-188) 

Screw,Colli!nator  (3-188) 

Screw,Front  Wedge  (3-188) 

Screw,  Insert, Thread  (3-189) 

Screw.Machine  (3-189) 

3crew,Self  Locking  (3-189) 

Screw,Self  Tapping  (3-190) 

Screw, Set  (3-190) 

Serov/, Shoulder  (3-190) 

Screw,Tapping  (3-191) 

Screw,Thumb  (3-191) 

Screw  Plug 

Heater,Immersion,Screw  Plug  (3-96) 

Seal 

Gasket,Seal  (3-80) 

Seal  (3-191) 

Seal,0-Ring  (3-192) 

Seal,Oi!  (3-192) 

Seal,Sumtnary  (3-191) 

Seat 

Seat  (3-192) 

Seat,Ball  (3-192) 

Sector 

Gear,Sector  (3-84) 

Seismic  Instrument 
Sen8or,Seismic  Instrument  (3-198) 

Sele 

Relay,Contactors,Sele  (3-172) 

Self  Locking 
Screw, Self  Locking  (3-189) 

Self  Operated 

Valve,Pneumatic,Actuator,Self  Operated  (3-264) 
Self  Tapping 
Screw,Self  Tapping  (3-190) 

Semiconductor 
Laser,Semiconductor  (3-126) 
Laser,Semiconductor,He-Cd  (3-126) 
Laser,Semiconductor,Helium-Neon  (3-126) 
Sense  Digit 

Transformer,Sense  Digit  (3-241) 

Sensitive  Micro 
Switch,Sensitive  Micro  (3-220) 


Sensor 

Optoelectronic  L>«v.,Scnsor  (3-143) 

Sensor  (3-193) 

Sensor, Bistables  (3-193) 

Sensor,Dlsplacement  (3-193) 

Sen9or,Flow/Velocity  (3-194) 
Scnsor,Flow/Veloclty,Piocess  Switch  (3-194) 
Sensor,Flow/Velo<ity,Transducer  (3-194) 
Sensor,Flow/Velocity,Transmitter  (3-194) 

Sensor,Heater  (3-195) 

SensonHeate^Pig  (3-195) 

Sensor,Humidity  (3-i  95) 

Sensor,Indicating  Control  (3-195) 

Sensor,Level  (3-195) 

Sensor,Level,Controller  (3-196) 

Sensor,Level,Process  Sc /itch  (3-1  '6) 
Sensor,Level,Transmit1:er  (3-196; 

5ensor,Meteorological  (3-196) 

Sensor,Power  Supply  (3-1%) 

Sensor.  Power  Transducer  (3-197) 

Sensor,Pressure  (3-197) 

Sensor, Pressure,T ransmitter  (3-1 97) 

Sensor, Radiation  (3-197) 

Sensor,Recorder  (3-198) 

Sensor,Selsmic  Instrument  (3-198) 

Sensor,Shock  (3-198) 

Sensor,Signal  Modifier  (3-198) 

Sensor,Speed  (3-199) 

Sensor,Speed,Centrifugal  Switch  (3-199) 
Sensor,Speed,Transducer  (3-199) 

Sensor, Sum.mary  (3-193) 

Sensor,Temperature  (3-199) 
Sensor,Temperature,Element  Transducer  (3-200) 
Sensor,Tempeiature, Process  Switch  (3-200) 
Sensor,Temperature,Transmitter  (3-200) 
Sensor,Totalizer  (3-200) 

Sensor,Transducer  (3-200) 

Sensor,Transducer/Transmit  (3-201) 

Sensor, Vibration  (3-201) 

Sensor, Water  Chemistry  (3-201) 

Transducer,Sensor  (3-229) 

Transducer,Sensor,Light  (3-230) 
Transducer,Sensor,Pneumatic  (3-230) 
Transducer,SenBor,Solid  State  (3-231) 

Transducer, Sensor,Summary  (3-229) 

Sequence 

Valve,Sequence  (3-268) 

Service 

Pump,Centrifugal,Service  (3-162) 
Pump,Centrifugal,Service, Alternating  (3-162) 
Pump,Centrifugal,Service,Booster  (3-162) 
Pump,Centrifugal,Service,Continuous  (3-162) 
Pump,Centrifugal,Service,Salt  Water  (3-162) 
Puinp,Centrirugal,Service,Standby  (3-162) 
Pump,Centrifugal,Service, Water  (3-162) 

Punip,Po8itlve  Displacemen,Service,Composite  (3-165) 
Pump,Positive  Displacemen,Service,Continuous  (3-165) 
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Servo 

Electrical  Motor, Tachometer, Scn  vo  (3-72) 

Servo, Motor  Starter  (3-201) 

Servo,Stcpp  ng  Motor  (3-201) 

Servo, Tachometer, Generator  (3-202) 
Valve,Hydraulic,Servo  (3-261) 

Valve,S«irvo  (3-263) 

Servomechanism 

Resolv';',Servomechanism  (3-184) 

Servos 

Electrical  Mof:or,Servos,Composite  (3-72) 

Set 

Screw,Set  (3-190) 

Set  Up 

Trans^ormer,Power,Set  Up  (3-239) 

Shaft 

Clamp,Shaft  (3-40) 

Coupiing,Shaft  (3-52) 

Cover,Shaft  (3-54) 

Crank,Shaft  (3-55) 

Shaft  (3-202) 

Shaft,Drive  (3-202) 

Shaft.Equilibrator  (3-203) 

Shaft,Shouldered  (3-203) 

Shaft,Straight  (3-203) 

Shaft, Worm  (3-203) 

Shaft  Assembly 

Shaft  Assembly  (3-202) 

Shaft  Collar 

Shaft  Collar  (3-202) 

Shear 

Pin  Mechanical,Shear  (3-146) 

Shield 

Shield,Collimator  (3-204) 

Shim 

Shim  (3-204) 

Shock 

Sensor, Shock  (3-198) 

Shock  Absorber 

Shock  Absorber  (3-204) 

Shoe 

Prake,Shoe,A5sembly  (3-21) 

Brake,Shoe,Lining  (3-21) 

Shoe  Lining 

Brake,Strut,Shoe  Lining  (3-22) 

Shoulder 

Scrcw,Shoulder  (3-190) 

Shouldered 

Shaft,Shouldered  (3-203) 

Sight  Case  Stow  Brkt 

Sight  Case  Stow  Brkt  (3-204) 

Signal 

Relay,Signal,Low  Power  (3-174) 

Signal  Modifier 

Sensor, Signal  Modifier  (3-198) 

Silicon  Controlied 

Charger,Rectifier-ot,-  tionary, Silicon  Controlled  (3-37) 


Single  Acting  Piston 

Pneumatic,Single  Acting  Pi8ton,Actuator,Throttling  (3-153) 
Pneumatic,Singlc  Acting  Piston,Actuator, Throttling 
Composite  (3-153) 

Pncumatic,Slngle  Acting  Piston,Open /Close  Service  (3-153) 

Single  Phase 

Electrical  Motor,lnduction,AC,Singlc  Phase  (3-68) 

Electrical  Motor,Synchronous,AC,Singlc  Phase  (3-72) 

Power  Supply,U)unterruptable,Single  Phase,Static  Inverter 
(3-155) 

Transformer,Auto,Liquid  Filled,Single  Phase  (3-233) 

Siren 

Siren,Annunciator  Module  (3-204) 

Sleeve 

Be '  ring,Sleeve  (3-13) 

Bt‘.-  ;’ing,Sleevc,Trunnion  (3-14) 

Bu8hing,Sleeve  (3-24) 

Sleeve,Spacer  (3-204) 

Sleeve  Assembly 
Sleeve  Assembly  (3-204) 

Slide 

Switch,Slide  (3-220) 

Slip 

Ring,Slip  (3-185) 

Slotted 

Nut,Slotted  (3-141) 

Slug 

Capacitor ,Fixed,Tantalum,Slug  (3-33) 

Small  Signal 

Diode,Small  Signal  (3-61) 

Diode,SmalI  Signal,General  Purpose  (3-61) 

Diode,Small  Signal,Summary  (3-61 ) 

Diode,Small  Signal,Switching  (3-62) 

Transistor,Small  Signal  (3-251) 

Smoke 

Detector,Smoke,Alarm  (3-57) 

Snap 

Switch,Snap  (3-221) 

Socket 

Connector,Socket  (3-50) 

Scrcw,Cap,Socket  (3-188) 

Screw,Cap,Socket,Head  (3-188) 

Socket,BalI  Seat  (3-204) 

Socket,IC  (3-205) 

Socket,Tube  (3-205) 

Software 

Software  (3-205) 

Solar  Cell 

Module,Solar  Cell  (3-139) 

Solder 

Connection,Solder  (3-45) 

Solenoid 

Actuator,Solenoid  (3-3) 

ReIay,Solenoid  (3-174) 

Solenoid  (3-205) 

Solenoid,Summary  (3-205) 

Valve,Hydraulic,Solenoid  (3-262) 

Valve,Solenoid  (3-268) 

Solid 

Capacitor,Tantalum,Electrolytic,Solid  (3-34) 

Rivet,Solid  (3-185) 
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Solid  State 

Annunciator, Solid  State  (3-6) 

Relay, Solid  State  (3-175) 

Transducer, Sensor,Solid  State  (3-231) 

Solid  State  (Visual) 

Alartn,Annunciator,Module,Solid  State  (Visual)  (3-5) 

Spacer 

Sleeve,Spacer  (3-204) 

Spark  Gap 

Fuse,Spark  Gap  (3-78) 

Special 

Nut,Special  (3-141) 

Speed 

Sen8or,Speed  (3-199) 

Sensor,Speed,Centrifugal  Switch  (3-199) 
Sensor,Speed,Tran8ducer  (3-199) 

Spindle 

Spindle,Brake,Group  (3-206) 

Spindle,Brake,Support  (3-206) 

Spindle,Flange  (3-207) 

Spindle,Handwheel  (3-207) 

Spindle  Assembly 

Spindle  Assembly  (3-206) 

Splice 

SpIice,Fiber  Optic  (3-207) 

Splined 

Gear,Spur,Splined  (3-84) 

Split  Phase 

Electrical  Motor,Motor/Blower,AC,Split  Phase  (3-70) 

Spring 

Isolator,VibTation,Sprlng  (3-119) 

Pin  Mechanical,Spring  (3-146) 

Spring  (3-207) 

Spring,Brake  (3-208) 

Spring,Helical  (3-208) 

Spring,Instrumem,Light  Loads  (3-209) 

Spring,Sumnary  (3-207) 

Spring  Brake  Assy 

Spring  Brake  Assy  (3-208) 

Spur 

Gear,Spur  (3-84) 

Gear,Spur,Helicap  (3-84) 

Gear,Spur,Splined  (3-84) 

Squinel  Cage 

Electrical  Motor,Squirrel  Cage,AC  (3-72) 

Staff  Assembly 

Staff  Assembly  (3-209) 

Stake 

Carriage,Stake  (3*35) 

Standby 

Pump,Centrifugal,Service,Standby  (3-162) 

Starter 

ResoIver,Starter  (3-184) 

Starter,Motor  (3-209) 

Static 

1C  Digital,Memory,RAM,Static  (3-112) 

Static  Inverter 

Power  Supply,Uninterruptabie,Single  Phase,Static  Inverter 
(3-155) 


Station  Service  IncI 
Transformer,Station  Service  Incl  (3-241) 
Transformer,Sta»ion  Service  Incl,Dry  Type,l -Phase  (3-241) 
T’‘ansformer,Statlon  Service  lncl,Dry  Type, 3-Phase  (3-241) 
Transformcr,Station  Service  fncl,Liquid  Filled,! -Phase  (3- 
242) 

Tran8former,Station  Service  Incl,Liquid  Filled,3-Phase  (3- 
242) 

Stationary 

Charger,Stationary  (3-37) 

Stationary  Float 

Battery,Storage,Lead  Acid,Stadonary  Float  (3-11) 

Steam 

Generator,Turbine,Steam,AC  (3-88) 

Steam  Gen  Feed 

Pump,Centrifugai,Steam  Gen  Feed  (3  163) 

Stem 

Valve,Pneumatic,Purge,Stem  (3-267) 

Stem  Crattk  Assembly 
Stem  Crank  Assembly  (3-209) 

Step  Recovery 

Diode,Micrcwave,Step  Recovery  (3-59) 

Stepper 

Electrical  Motor,Stepper  (3-72) 

Stepping  Motor 

Servo,Stepping  Motor  (3-201) 

Stop 

Ring,Stop  (3-18S) 

Stopping 

Brack£t,Stop  Ring  (3-19) 

Storage 

Battery,Storage  (3-11) 

Batlery,Storagc,Lead  Acid,Float  Service  (3-1 1) 
Battery,Storage,Lead  A4:id,Stationary  Float  (3-11) 
Tank,&orage,Low  Pressure  (3-223) 

Storage  Device 

Memory  Device,Storage  Devicc.Electronic/Magnetic  (3- 
134) 

Straight 

Pin  Mechanical,Straight  (3-147) 

Pin  Mechanical,Straight,Headed  (3-147) 

Pin  Mechanical, Slraight,Thread  (3-147) 

Shaft,Straight  (3-203) 

Stranded 

Cable,Wire,Stranded  (3-27) 

Strap 

C!able,Strap,Loop  (3-26) 

Strap,Webbing  (3-210) 

Strap  Assembly 

Strap  Assembly  (3-209) 

Strip 

Terminal  Connection,Lug,Strip  (3-226) 

Strip  Body 

Bracket,S^>p  Body  (3-19) 

Strut 

Brake,Strut,Shoe  Lining  (3-22) 

Stud 

Stud,Nut,Hex  (3-210) 

Stud,Plain  (3-210) 

Submirdature 

Tube,Electron,Subminiature  (3-255)  _  _ 
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Substation 

Transformer, SubstaHon,Liquici  Filled,! -Phase  (3-243) 
Tran3fonner,Substation,Llquid  Filled, S-Phase  (3-243) 
Support 

Frame  Assembly,Support  (3-29) 

Housing  Assembly,Sapport  (3-98) 
Spindle,Brako,Support  (3-206) 

Support  Assembly 

Support  Assembly  (3-210) 

Support  Assembly,Left  (3-210) 

Support  Assembly,Right  (3-211) 

Support  Cradle  Assy 

Support  Cradle  Assy  (3-211) 

Support  Rocker  Assy 

Support  Rocker  Assy  (3-211) 

Suiiace  Acoust  Wave 

Surface  Acoust.  Wave  (3*211) 

Surge  Arrestor 

Fuse,Surge  Arrestor  (3-78) 

Susp 

VSTieekSusp^Grp/Actuatr  (3-270) 

Susp  Lock 

Bracket,Susp  Lock  (3-19) 

Pin  Mechanical,Susp  Lock  (3-148) 

Switch 

IC  Digital,FET,Switch  (3-109) 

IC  Linear,Switch  (3-116) 

IC  Linear, Switch,Quad  (3116) 

Switch  (3-212) 

Switch,Control  (3-215) 

Switch,Float  (3-215) 

Switch, Flow  (3-215) 

Switch,Foot  (3-215) 

Switch,!nterconnect,Master  (3-216) 

Switcb,Magnetic  (3-216) 

Switch,Manual  (3-216) 

Switch,Micro  (3-216) 

Switch,Pres8ure  (3-216) 

Switch,Pre8Bure,Fluid  (3-218) 

Switch,Push  Button  (3-219) 

Switch,Push  Button,Illuminated  (3-216) 

Switch,Push  Button,Pendant-Hoist  Key  (3-219) 
Switch,Reed  (3-220) 

Switch,Rotary,Manual  (3-220) 

Switch,Sen8ltive  Micro  (3-220) 

Switch,Slide  (3-220) 

Switch,Snap  (3-221) 

Switch,Summaty  (3-212) 

Switch, Thermal  (3-221) 

Switch,Toggle  (3-221) 

Switchgear 

Relay,Switchgear  (3-175) 

Switching 

Diode,Small  Slgnal,Switching  (3*52) 
Hybrid,Regulator,Switchir.g  (3-103) 

Telephone  System,Switching, Electronic  (3-223) 
Tran8i8tor,Switching,High  Speed,NPN  (3-251) 
Transistor,Switchiiig, Logic  (3-252) 

Synchro 

Synchro  (3-222) 

Synchro,ResoIver  (3-222) 


Synchronous 
Electrical  Motor,Motor/Blower,Synchronous  (3-72) 
Electrical  Motor,Synchronous,AC,Single  Phase  (3-72) 
System 

Computer, System  (3-45) 

Computer,System,Large  (3-45) 

System  Composite 

Pump,Centrifugal,System  Composite  (3-163) 

TTL 

IC  Bipolar,Tn,  (3-104) 

1C  Bipolar, TTL,Data  Selector/ MUX  (3-105) 

TTL  &  DDL 

1C  BipolarJTL  &  DDL  (3-105) 

TWT 

Tube,Electron,Microwave,TWT  (3-253) 

Tachometer 

Electrical  Motor,Tachometer,Servo  (3-72) 
Servo,Tachometer,Generator  (3-202) 

Tank 

Tank  (3-222) 

Tank,Storage,Low  Pressure  (3-223) 

Tantalum 

Capacitor,Fixed,Tantalum  (3-33) 
Capacitor,Fixed,Tantalum,Slug  (3-33) 
Capacitor,Tantalum  (3-34) 
Capacitor,Tantalum,Electrolytic,Foil  (3-34) 
Capacltor,Tantalum,Electrolytic,Solid  (3-34) 
Capacitor,Tantalum,Summary  (3-34) 

Tape  Reel 

Recorder,Cassette,Tape  Reel  (3-167) 

Taper 

Bearing,Roller,Taper  (3-13) 

Tapered 

Pin  Mechanical,Tapered  (3-148) 

Tapping 

Screw.Tapping  (3-191) 

Telephone  System 

Telephone  Sy8tem,PBX  (3-223) 

Telephone  Sy8tem,PBX,PABX  (3-223) 

Telephone  System,Switching,Electronic  (3-223) 

Telescope 

Covfir,Telescope  (3-54) 

Cover,Telescope,Mount  (3-54) 

Preformed  Packing,Telescope,Pan  M113  (3-156) 
Telescope  (3-223) 

Telescope,Elbow  (3-224) 

Te!escope,Mount  (3-224) 

Telescope,Pan  (3-225) 

Temp  Regulator 

Actuator,Temp  Regulator  (3-3) 

Temperature 
Sensor,Temperature  (3-199) 
Sensor,Temperature,Element  Transducer  (3-200) 
Sen8or,Temp€rature,Process  Switch  (3-200) 
Sensor,Temperature,Transmitter  (3-200) 

Transducer, Temperature  (3-231) 

Tensile 

CabIe,Wire,Ten8ile  (3-27) 

Terminal  Board 

Terminal  Connection,Terminal  Board  (3-226) 
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Terminal  Connection 

Terminal  Connection, Crimp  (3-226) 

Terminal  Connection, Lug,Strip  (3-226) 

Terminal  Connection,Terminal  Board  (3-226) 

Thermal 

Circuit  Breakor,Thermal  (3-40) 

Switch,Thermal  (3-221) 

Valve,Relief, Thermal  (3-268) 

Thermistor 

Reslstor,Thermistor  (3-181) 

Thermometer 
Meter,Thermometer  (3-137) 

Thin  Fiim  Circuit 
Bybrid,Thin  Film  Circuit  (3-103) 

Thread 

Pin  Mechanical,Straight,Thread  (3-147) 

Screw,Insert,Thread  (3-189) 

Three 

Transformer,Power,Phase,Three  (3-238) 

Three  Phase 

Diode,Rectifier,Bridge,Three  Phase  (3-60) 

Power  Supply,Uninterruptable,Three  Pha8e,Inverter  (3-155) 
Transformer,Auto,Liquid  Filled,Three  Phase  (3-234) 
Throttling 

Pneumatic,Double  Acting  Pi8ton,Actuator,Throttling  (3- 
153) 

Pneumatic,Single  Acting  Piston,Actuator, Throttling  (3-153) 
Valve,Throttling,Bipropell  (3-268) 

Throttling  Composite 

Pneumatic,Double  Acting  Piston,Actuator,Throttling 
Composite  (3-153) 

Pneumatic,Single  Acting  Piston, Actualor,Throttling 
Composite  (3-153) 

Thumb 

Screw, Thumb  (3-191) 

Thyristor 
Diode,Thyristor  (3-62) 

Diode,Thynstor,PLJT  (3-62) 

Diode, Thyristor,Summary  (3-62) 

Diode,Thyristor,Triac  (3-62) 

Time 

Meter,Time,Elapsed  (3-137) 

Time  Delay 
Relay,Time  Delay  (3-175) 

Relay,Time  Delay,Protective  Control  (3-176) 

Timer 
Timer  (3-227) 

Timer,Electromechanical  (3-227) 

Timer,Summary  (3-227) 

Tin  Alloy  Ingot 
Tin  Alloy  Ingot  (3-227) 

Tire 

Tire  (3-227) 

Tire,Summary  (3-227) 

Tire  Roller  Assembly 
Tire  Roller  Assembly  (3-228) 

Toggle 

Switch,Toggle  (3-221) 

Tool  Box  Cover 
Tool  Box  Cover  (3-228) 


Toridal 

Transformer,Torldal  (3-244) 

Torque  Bridge 
Module,Torque  Bridge  (3-139) 

Totalizer 

Sensor,Totalizer  (3-200) 

Track  Ball 

Computer  Peripheral,Track  Ball  (3-44) 

Trail  &  Bracket  Assy 
Trail  &  Bracket  Assy  (3-228) 

Trail  Box 
Trail  Box  (3-228) 

Transceiver 

Hybrid,Transceiver,Dual  (3-103) 

Transceiver  (3-228) 

Transducer 

Pneumatic,Actuator  Instrument,Transducer  (3-152) 
Pneumatic, Actuator  Instrument,Transducer,Combined 
Positioner  (3-152) 

Pneumatic, Actuator  lnstrument,T ransducer,Eleclro- 
Pneumatic  (3-152) 

Pneumatic,Actuator  lnstrument,Transducer,l/P  (3-152) 
Sensor,  Flo  w  /V  elocity,T  ransducer  (3-1 94) 
Sensor,Speed,Transducer  (3-199) 

Sensor,Transduccr  (3-200) 

Transducer  (3-229) 

Transducer  (3-229) 

Transducer,Pressure  (3-229) 

Transducer,Sensor  (3-Z29) 

Transducer,Sensor  (3-230) 

Transducer,Sensor,Light  (3-230) 

Transducer,Sensor, Pneumatic  (3-230) 
Transducer,Sensor,Solid  State  (3-231) 
Transducer,Sen8or,Summary  (3-229) 
Transducer,Summary  (3-229) 

Transducer,Temperature  (3-231) 
Transducer/Transmit 
Sensor,Transducer/Transmit  (3-201) 
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Tramfonncr 

Transformer  (3-231) 

Transformer  (3-231) 

Transformer,  Audio  (3-233) 

Transformer,Auto,L.iquid  Filled  (3-233) 

Transformer, Auto, Liquid  Filled,Single  Phase  (3-23.!) 
Transformer,Auto, Liquid  Filled,Three  Phase  (3-234) 
Transformer,Boost  Converter  (3-235) 

Transformer,Choke  (3-235) 

Transformer,Coil  (3-235) 

Transformer,Dither  (3-235) 

Transformer, Dual  Sense  (3-235) 

Transformer,FET  (3-235) 

Transformer,High  Voltage  (3-235) 
Transformer,Inductor,A8sembly  (3-236) 
Transformer,Inductor,Audio,High  Power  &  Pulse  (3-236) 
Transformer,Instrument,Current  (3-236) 
Tran$former,Instrument,Potential  (3-236) 
Transformer,Output  (3-236) 

Transformer,Power,Distribution  (3-237) 

Transformer, Power,Filter  (3-237) 

Transformer, Power,Gen/Unit  (3-237) 
Transformer,Power,Gen/Unit,Liquid  Fill  1 -Phase  (3-237) 
Transformer,Power,Gen/Unit,Liquid  Fill  3-Phase  (3-238) 
Transformer, Power,Gen/Unit,Liquid  Filled  (3-238) 
Transformer,Power,Phase,Three  (3-238) 
Tran8former,Power,Set  Up  (3-239) 

Transformer,Pulse  (3-239) 

Transformer,Pulse,Dual  (3-239) 

Transformer,Puise,High  Power  (3-239) 
Tran8former,Pulse,Low  Power  (3-239) 

Transformer,RF  &  Coil  (3-240) 

Transformer,Rectifier  (3-240) 
Transformer,Rectifier,Excitation  (3-240) 
Tran8former,Rectifier,Precipitator  (3-240) 
Transformer,Sense  Digit  (3-241) 

Transformer,Station  S^ice  Incl  (3-241) 

Transformer,Station  Service  lncl,Dry  Type,l-Pha8e  (3-241) 
Transformer,Station  Service  Incl,Dry  Type,3-Phase  (3-241) 
Transformer,Station  Service  Incl,Liquid  Filled,l-Pha8e  (3- 
242) 

Transformer,Station  Service  Incl,Liquid  Filled,3-Pha8e  (3- 
242) 

Transformer,Sub8tation,Liquid  Filled,l-Phase  (3-243) 
Transformer, Substation, Liquid  Filled,3-Pha8e  (3-243) 
Transformer,Summary  (3-231) 

Transformer,Toridal  (3-244) 

Tran8former,Tran8mi88ion  Tile  (3-244) 
Transformer,Transmission  Tile,Liquid  Filled,! -Phase  (3-244) 
Transformer,Transmi8sion  Tile,Liquid  Filled,3-Phase  (3-245) 
Transformer  Assembly 
Transformer  Assembly  (3-233) 

Transformer  A88ombly,Dual  (3-233) 


Transistor 

Transistor  (3-245) 

Transistor,Bipolar  (3-247) 

Tran8i8tor,Blpolar,NPN  (3-248) 

Transi8tor,Blpolar,PNP  (3-248) 

Transistor,Bipolar,Summary  (3-247) 

Translstor,Field  E^ect  (3-248) 

Transistor,Field  Effect,HEX,N-Channel  (3-249) 

Transistor, Field  Effect,Junction  (3-249) 

Transistor,Field  Effect,Power  (3-249) 

Transistor,Field  Effect, R.P.  (3-249) 

Transi8tor,Field  Effect, Summary  (3-248) 

TransiBtor,GaAs  FET  (3-250) 

Transistor,High  Power  (3-250) 

Transistor,Lead  (3-250) 

Transistor,Lincar  (3-250) 

Transistor,Microwave  (3-250) 

Transistor,Multiple  (3-251) 

Transistor,Multiple,Darlington  (3-251 ) 
Transi8tor,Multiple,Darlington,Po wer  (3-251 ) 
Tran8istor,Multiple,Dual,PNP  (3-251) 
Transistor,Multiple,Quad  (3-251) 

Transistor,R.F.  (3-251) 

Transistor,Small  Signal  (3-251) 

Transistor,Switching,High  Speed,NPN  (3-251) 
Transistor,Switching,Logic  (3-252) 

Transistor,Uni|unction  (3-252) 

Transmission  Tile 
Transformer,Transmission  Tile  (3-244) 
Transformer,Transmission  Tile,Liquid  Filled,! -Phase  (3-244) 
Transformer, Transmission  Tile,Liquid  Filled,3-Phase  (3-245) 
Transmit  Force 
Actuator,Transmit  Force  (3-3) 

Transmitter 

Sen3or,Flow/Velocity,Tran8mitter  (3-194) 
Sensor,Level,Transmitter  (3-196) 
Sen8or,Pre8Sure,Transmitter  (3-197) 
Sen5or,Temperature,Transmitter  (3-200) 

Transoib 

Diode,Transorb  (3-62) 

Traveling 

Gear,Traveling,Front  Handwheel  (3-84) 

Gear,TravBling,Front  Roller  (3-85) 

Lock,Traveling  (3-132) 

Traveling  Handwheel 

Traveling  Handwheel, Assembly  (3-252) 

Traveling  Lock  Assy 

Traveling  Lock  Assy  (3-252) 

Tray 

Duct,Tray,  Wireway  (3-65) 

Triac 

Diode,Thyrlstor,Triac  (3-62) 

Trimmer 

Resistor, Variable,Trimmer  (3-182) 

Trimpot 

Resistor,Trimpot,Carbon  Film  (3-181) 

Tnie/Comp  Buffr 

IC  Digital,Quad,True/Comp  Buffr  (3-113) 

Ihmnion 

Adapter,Trunnion  (3-4) 

Beaiing,Sleove,Trunnion  (3-14) 
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Tube 

Lever, Cam, Tube  (3-129) 

Socket,Tube  (3-205) 

Tube  (3-252) 

Tube,Cannon  (3-253) 

Tube,Electron  (3-253) 

Tube,Electron,Microwave,TWT  (3-253) 
Tube,Electron,Modulator  (3-255) 

Tube,Electron,Receivlng  (3-255) 
Tube,Electron,Subminiature  (3-255) 

Tube,Gimbal  (3-255) 

Tube  Metal  Assembly 

Tube  Metal  Assembly  (3-253) 

Tubine 

Generator,Tubine  (3-88) 

l\ib]iig 

Tubing,End  (3-255) 

Tubular 

Heater,Immersion,Tubular  (3-96) 

Turbine 

Engine,Turbine,Gas  (3-75) 

Generator,Turbine  (3-88) 

Generator,Turbine,Ga8,AC  (3-88) 
Generator,Turbine,Steam,AC  (3-88) 
Generator,Turbine,Summary  (3-88) 

UVEPROM 

IC  Dlgital,Memory,UVEPROM  (3-112) 

UVPROM 

IC  DigitaLMemory, UVPROM  (3-112) 

Under  Voltage 

Hybrid,Detector,Under  Voltage  (3*102) 

IMjunction 

Transistor,Unijunction  (3-252) 

Unlnterruptable 

Power  Supply, Unlnterruptable  (3-155) 

Power  Supply,Uninterruptable,Single  Phase,Static  Inverter 
(3-155) 

Power  Supply,Uninterruptable,Three  Phase,Inverter  (3-155) 

Universal 

Joint  Mechanical,Universal  (3-120) 

Upper  Elev 

Gear  Assembly,Housing,Upper  Elev  (3-82) 

Upstream  Pressure 

Actuator,Upstream  Pressure  (3-3) 

vco 

Oscillator,Microwave,VCO  (3-143) 

VLSI 

IC  Bipolar,VI,SI  (3-105) 

VMOS 

IC  Digital,Memory,VMOS  (3-112) 


Valve 

Valve  (3-256) 

Valve,  Actuator  (3-257) 

Valve,  Air  Control  (3-257) 

V{ilve,By-Pa8S  (3-257) 

Valve,Check  (3-257) 

Val/e,Check,PWR  (3-257) 

Valve,Check  &  Relief  (3-257) 

Valve,Control  (3-257) 

Valve,Core  (3-257) 

Valve,Fill  Sc  Check  (3-258) 

Valve,Filling  (3-258) 

Valve,Fuel  (3-258) 

Valve,Fuel,Main  Assembly  (3-258) 

Valve,Hydraulic  (3-258) 

Valve,Hydraulic,  Actuator  (3-259) 

Valve,Hydraulic,Ball  (3-259) 

Valve,Hydraulic,Bellows  Diaphragm  (3-259) 
Valve,Hydraulic,Check  (3-259) 

Valve,Hydraulic,Gate  Shear  (3-260) 
Valve,Hydraulic,Globe  Rotary  (3-260) 
Valve,Hydraulic,Manual  (3-260) 

Valve,Hydraulic,Needle  (3-261) 

Valve,Hydraulic,Plug  (3-261) 

VaIve,Hydraulic,Relief  (3-261) 

Valve,Hydraulic,Servo  (3-261) 

Valve,Hydraulic,Solenoid  (3-262) 
Valve,Hydraulic,Summary  (3-258) 

Valve,Ignition  (3-262) 

Valve,Interconnect  (3-262) 

Valve,Manual  Control  (3-262) 

Valve,Motor  Control  (3-262) 

Valve,Oil  (3-262) 

Valve,Operator,Electric  Motor  (3-262) 
Valve,Operator,Electric  Motor,Composite  (3-263) 
Valve,Operator,Electric  Solenoid  (3-263) 

Valve,POW  (3-263) 

Valve,Pilot  (3-263) 

Valve,Pneumatic  (3-263) 

Valve,Pneumatic,Actuator  (3-264) 
Valve,Pneumatic,Actuator,Diaphragm  (3-264) 
Valve,Pneumatic,Actuator,Diaphragm  Spring  Opp  (3-264) 
Valve,Fneumatic,Actuator,Double  Action  Piston  (3-264) 
Valve,Pneumatic,Actuator,Self  Operated  (3-264) 
Valve,Pneumatic,Ball  (3-264) 

Valve,Pneumatic,BeIlows  Diaphragm  (3-265) 
Valve,Fneumatic,Bleed  (3-265) 

Valve,Pneumatlc,Check  (3-265) 

Valve,Pneumatic,Gate  Shear  (3-265) 
Valve,Pneumatic,Globe  Rotary  (3-266) 
Valve,Pneumatic,Needie  (3-266) 

Valve,Pneumatic,Plug  (3-266) 

Valve,Pneumatic,Pre88ure  Regulator  (3-266) 
Valve,Pneumatic,Purge,Stem  (3-267) 
Valve,Pneumatic,Summary  (3-263) 

Valve,Pres8tue  Test  (3-267) 

Valve,Prevalve  (3-267) 

Valve,Regulator  (3-267) 

Valve,Relief  (3-267) 

VaIve,Relief,Pressure  (3-267) 

Valve,ReUef,Summary  (3-267) 
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Valve  (cont.) 

Valve, Relief, Thermal  (3-268) 

Valve,Safety  (3-268) 

Valve, Sequence  (3-268) 

Valve,Servo  (3-268) 

Valve,Solenoid  (3-268) 

Valve,Summary  (3-256) 

Valve, ThrottHng,Bipropell  (3-268) 

Valve, Vent  (3-268) 

Vane  Axial 

Electrical  Motor,Motor/Blower,Fan,Vane  Axial  (3-71) 

Variable 

Capacitor,Variable,Air  Dielectric  (3-34) 
Capacitor,Variable,Parallel  Plate  (3-34) 
Capacitor,Variable,Piston  (3-34) 
Gun,Recoil,Mechanism, Variable  (3-91) 
Resistor,Variable  (3-181) 
Resistor,Variable,Composition  (3-182) 
Resistor,Variable,Potentiometer  (3-182) 
Resistor,Variable,Summary  (3-181) 
Resistor,Variable,Trimmer  (3-182) 
Resistor,Variable,Wire  Wound  (3-183) 
Resistor,Variable,Wire  Wound,Precision  (3-183) 
Varistor 

Resistor,Varistor  (3-183) 

Vent 

Valve,  Vent  (3-268) 

Vertical  Speed 

Meter, Vertical  Speed  (3-137) 

Vial 

l,evel,Vial  (3-128) 

Vibration 

Isolator, Vibration,Rubber  (3-1 19) 

Isolator, Vibration,Spring  (3-119) 

Sen8or,Vibration  (3-201) 

Vibrator 

Vibrator  (3-269) 

Vidicon 

Vidicon  (3-269) 

Voltage 

IC  Linear,ReguIator, Voltage  (3-116) 

Voltage  Controlled 

Attenuator,Microwave,Voltage  Controlled  (3-8) 
Voltage  Follower 
IC  Linear,Voltage  Follower  (3-116) 

Voltage  Reference 

Diode,Zener, Voltage  Reference  (3-63) 

IC  Linear, Voltage  Reference,Precision  (3-116) 
Voltage  Regulator 
Diode,Zener,Voltage  Regulator  (3-64) 

IC  Linear,Voltage  Regulator  (3-116) 

Washer 

Wa8her,Key  (3-269) 

Washer,Lock  (3-269) 

Water 

Pump,Centrifugal,Cooling, Water  (3-161) 
Pump,Centrifugal,Service, Water  (3-162) 

Water  Chemistry 

Sensor, Water  Chemistry  (3-201) 

Webbiiig 

Strap,Webbing  (3-210) 


Wheel 

Nut  Wheel  (3-141) 

Wheel  (3-269) 

Wheel,Rein forced  (3-270) 
Wheel,Susp,Grp/Actuatr  (3-270) 

Wheel  Assembly 

Wheel  Assembly  (3-270) 

Wideband 

Ampllfier,Wideband,GaAs  FET  (3-6) 

Window 

Window  (3-271) 

Window,Optical  (3-271) 

Wing 

Nut, Wing  (3-141) 

Wire 

Cable,Wire  (3-26) 

Cable,Wire,CiCoil  (3-27) 

Cable,Wire,Core  (3-27) 

Cable,Wire,Electrical,Low  Power,  Signal  (3-27) 
Cable,Wire,Stranded  (3-27) 

Cable,Wire,Tensile  (3-27) 

Wire  Wound 

Resistor,Fixed,Wire  Wound  (3-179) 
Resistor,Fixed,Wire  Wound, Power  (3-180) 
Resistor,Fixed,Wire  Wound,Precision  (3-180) 
Resistor,Variable,Wire  Wound  (3-183) 

Resistor, Variable,Wire  Wound, Precision  (3-183) 

Wireway 

Duct,Tray,  Wireway  (3-65) 

Wood 

Poles,Wood  (3-153) 

Woodruff 

Key,Woodruff  (3-120) 

Worm 

Gear  Assembly, Worm  (3-82) 

Shaft,Worm  (3-203) 

Worm  Shaft  Assembly 

Worm  Shaft  Assembly  (3-271) 

Wound  Rotor 

Electrical  Motor,Induction,AC,Wound  Rotor  (3-69) 

X-Y 

Printer,Plotter,Digital,X-Y  (3-158) 

YAG 

User,YAG  (3-127) 

YIG 

C)8dllator,Microwave,YIG  (3-144) 

Zener 

Diodc,Zener  (3-63) 

Diode,Zener,Summary  (3-63) 

Diode,Zener,VoItage  Reference  (3-63) 
Diode,Zener,Voltage  Regulator  (3-64) 
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